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The Fallacy of 
Low First Cost 


The temptation to buy material that is /ow in first cost confronts 
operators who are trying to maintain old operating costs since 
wages have been increased. But they know the fallacy of low first 
cost. It’s the /ast cost that really counts. 
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The Course of Oil 
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Orderly A vast improvement has been 
lenment observed in all branches of the petro- 
Develop leum industry during the closing 


of New Fields jnonths of 1933. There is every indi- 
cation that improvement will continue. The outlook 
for 1934 is particularly bright—much brighter than 
anyone dared hope a few months ago. The reasons for 
optimism are well founded. 

A rapid readjustment to meet NRA code regula- 
tions has been taking place. Further readjustments of 
great moment are in prospect. On December 24 regu- 
lations covering the orderly development of new pools 
were announced by Mr. Ickes. While refusing to pro- 
hibit wildcatting, the Oil Administrator has no inten- 
tion of allowing any more disorderly development to 
follow in the wake of the discovery of new pools. The 
free rein taken by producers in flush fields has been one 
of the most discouraging problems the industry has had 
to face in the past. There has been no medium at the 
disposal of the industry for giving effect to any sound 
policy concerning the development and production of 
new pools to the end that a sound market structure 
could be maintained. In announcing the regulations 
stipulating that plans to govern development of new 
pools must have his approval Mr. Ickes states: 

“No plan will be approved by me which does not 
protect the correlative rights of all parties having an 
interest in the pool, nor will I approve any plan that 
does not permit full conservation of petroleum re- 
sources to prevent the waste of this irreplaceable fuel. 

“Production from newly discovered fields will be 
restricted so as not to interfere unduly with the exist- 
ing interstate market for petroleum and its products 
and drilling in new pools curbed to prevent unrestrict- 
ed developments of excessive potentials. 

“Provision is made for hearing of interested parties 
in any newly discovered area for which a plan of de- 
velopment is proposed. Likewise I may, in appropriate 
cases, submit any proposed plan to the Planning and 
Co-ordination Committee and/or other proper State 
Regulatory Agency for consideration. 

“Under the regulations production shall not exceed 
the allowable quotas set by State Regulatory Bodies, or 
the Administrator, and shall at all times be without 
waste and limited to an output solely for beneficial use. 

“The regulations also provide that I may take such 
steps as I consider necessary to achieve the desirable 
objective of orderly development, to conserve the 
supply of oil and gas which I consider absolutely neces- 
sary to the national welfare. 

“Much of the confusion and chaos in the past few 
years in the oil industry can be directly traced to the 
wild outpouring of crude oil from newly discovered 
helds. This disorderly method of production demoral- 
zed markets by turning topsy-turvey the ordinary 
relationship between supply and demand, and in many 
instances drove crude prices down to give-away levels. 
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“Under plans for orderly development there should 
be no recurrence of such chaos and the regulations I 
am promulgating are designed to prevent a repetition 
of disastrous conditions.” 

Compliance with these regulations cannot but be of 
the most far-reaching benefit to all branches of the oil 
industry. In view of the proven value of natural 
underground storage, the piling up of stocks of oil 
above-ground in excess of immediate needs is a need- 
less source of expense and loss; but more than that, it 
is a source of serious economic ills. The orderly de- 
velopment of new fields is a big stride toward better 
times and greater economic stability. 


Water Water incursion in the Oklahoma 
Encroachment City field is increasing and fluid levels 
Takes Its Toll 2%° falling at a rate that is causing 

operators in that field no little con- 
cern. It is probable that within a few months many 
wells now flowing will have to be pumped or some 
other lifting method adopted to obtain production. In 
a field 6000 feet deep this is no ordinary problem. Pro- 
ducing wells successfully from this depth when a large 
quantity of water must be produced with the oil is 
seldom profitable, even when good prices obtain. The 
producing capacity of this field has reached its peak 
quicker than anticipated and its threat as a high poten- 
tial capacity producer has passed. 

In the Big Lake field, West Texas, water in some 
of the deep wells is also a matter of some concern. 
Now that the limits of this field have been almost 
completely defined it looks as if its potential capacity 
may not be quite so great as has been believed. 

In the East Texas field, wells in increasing number 
continue to produce water in greater quantity. Only 
recently has it been suggested that wells making more 
than two per cent water be plugged back, a measure 
that if adopted would reduce the possibility of water- 
flooding in the sand and simplify the problem of water 
disposal. It is quite within reason that the Railroad 
Commission may see fit to promulgate an order to this 
effect. So even East Texas, the potential producing 
capacity of which for the last two years or more has 
been a constant threat to the oil industry, is already 
beginning to serve notice to the oil world that in order 
to produce the ultimate recovery estimated for it, the 
oil will have to be withdrawn at a conservative rate— 
whatever that may be—otherwise, water incursion may 
become a serious and a costly problem. 

All this brings us face to face with the fact that 
though the demand for petroleum products continues 
to increase steadily, future sources of supply, even 
after discovery, may not be quite secure in meeting 
this increasing future demand. They are often subject 
to sudden change by vagaries of nature that, in our 
present state of knowledge, are beyond our ken. Water 
encroachment can be either a menace or a blessing, 
depending on how it is controlled. 
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HIGHLIGHTS IN OILDOM » » , 





Crude 
Stocks 
Lowered 


There has been a marked improvement in 
the statistical position of the oil industry 
since the adoption of the NRA code. This 
is particularly true when crude oil stocks 
are considered. At the close of October, 1933, there were 
356,885,000 bbl. of crude oil in storage in the United States. 
At the close of the week ending December 30, stocks of 
crude petroleum totaled 342,475,000 bbl., or a decline of 
141% million bbl. in two months’ time. 

This decline in crude oil stocks is due largely to the de- 
creased production of oil in the United States, which at the 
end of 1933 was held to an average of 2,139,850 bbl. daily 
as compared with an output of 2,749,600 bbl. daily during 
the month of August, or prior to the NRA code. It is in- 
teresting to note that the daily average production of petro- 
leum during the week ended December 30 was nearly 75,000 


bbl. below the allowable fixed by the Federal agency. 
*. 


Texas Nine East Texas oil concerns have been en- 


Allowable 
Upheld 


joined from violating the State Railroad 
Commission’s allowable production order by 
a Federal Court order. The judge stated 
that the injunctions would remain effective against viola- 


tion of “further valid orders.” 


The decision of the three-judge court in the case, which 
attacks both the state allowable and certain provisions of 
the National Recovery Act under which the petroleum code 
was promulgated, has not as yet been handed down, but in 
view of the ruling in the above case oil leaders are more 
optimistic that the judges will uphold the regulations of the 


National Recovery Act. 


* 
Gasoline Reduction of the Federal gasoline tax rate 
Taxes to one cent per gallon by elimination of the 


Reduced one-half-cent Federal tax on January 1, 
1934, presages a savings to taxpayers of an 
estimated $75,000,000 in the new year and marks the first 
time in the history of gasoline taxation that a year has 


opened with a decrease in tax rates. 

The Federal gasoline tax of one cent per gallon is scheduled 
to end June 30, 1934, unless re-enacted. The House Com- 
mittee on Ways and Means already has been asked to end 
the tax on that date, and recommendations to that end 


have been made by the Senate Finance Committee. This 


ee, 


would reduce the oil industry taxation by an addition, 
$150,000,000 annually. 


wo 
Texas The allowable crude oil production for the 
Allowable State of Texas for the months of January, 
Radeon February and March has been set as 884,099 


bbl. daily by the national oil administrator. 
The previous allowable was 888,000 bbl. per day. This allo. 
cation will remain in force throughout the first three month; 
of 1934 unless material change in present conditions occy. 
The Texas Railroad Commission, as it has in the pag, 
fixed an allowable slightly beneath the figures permitted by 
the Federal agency. The Railroad Commission fixed the oj] 
allowable at 881,996 bbl., of which amount East Texas wa; 
granted 399,187 bbl. daily. 


Crude Oil 
Prices Ad- 


vanced in 


The Louisiana Oil Refining Corporation, ef. 
fective January 1, 1934, advanced the price 
for Urania field oil 12 cents per barrel to 
87 cents. The H. L. Hunt, Inc., also an. 


Louisiana a 
nounced a 10-cent advance in price for the 


same field, making its price 85 cents a barrel. 
a 


Fines Cancel The Interior Department has made public 
Profits from 
"Hot Oil" 


Movement 


details of six cases for violation of “‘hot oil” 
laws. Settlements in all the cases were made 
out of court as the result of charges of in- 
terstate movement of “hot oil.” A total of 
$27,000 has been collected by State and Federal agencies as 
fines for the act of producing oil in excess of the allowable 
set for a particular area. The Texas operators who paid these 


fines admitted they had violated such laws. 


oe 
Another On January 3, Representative Gillespie of 
Alcohol Illinois introduced a bill in the House of 
Blending Representatives that provides for the use of 
Bill alcohol as motor fuel. This bill is the same 
" — one introduced by this congressman last 
ntroaquce 


March, and which is still pending before 
the House Ways and Means Committee. Besides these two 
Gillespie bills, three other “alky-gas” bills, introduced at the 
special session last spring, are still alive. All provide for the 


use of 10 per cent alcohol by volume in motor fuels. 
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Oil refineries, like other divisions of the petroleum industry, have found that purchased electric 
power is more economical when all factors are considered. . .. The above photographs were taken 
in the Fort Worth refinery of the Texas Pacific Coal and Oil Company. 


TEXAS ELECTRIC SERVICE COMPANY 
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LATEST ACTIVITIES IN THE OIL FIELDS 





NOTHER new producing field was discovered in the 
Texas Coastal district when Gulf Production Com- 
pany’s Kirby Lumber Company 1, flowed 1300 bbl. of 41 
gravity oil from 5724 feet. The new producer is located in 
Liberty County, near the town of Cleveland and is in the 
center of a 1214-acre lease. It is 15 miles east of the Conroe 
field, its production coming from the Cockfield sand. While 
Gulf apparently holds most of the producing acreage, the 
discovery is expected to add much impetus to wildcat drill- 
ing activity in the Gulf Coast. 
os 
Recent developments in the Long Lake area of Anderson 
County, Eastern Texas, have not improved its outlook. Thus 
far this district has failed to live up to the publicity it has 
been given as the most important discovery of 1933. One 
well has tested a strong flow of gas with some oil and an 
abundance of water, while another has cored into salt water. 
As a result of these disappointments, trading and leasing in 
the district has tapered off. 
e 
Another new pool has been added to the list of producing 
areas in Refugio County, in South Texas Gulf Coast. A well 
estimated as capable of producing 30 bbl. per hour from a 
depth of 3103 ft., has been completed along the northeast 
trend from Greta, Fox and Refugio fields. 
a 
The Greta field of Refugio County was extended one-half 
mile north by a test that flowed 30 bbl. per hour. The well 
is producing from the regular Greta sand at a total depth 
of 4400 feet. It is producing through a 3/16-in. choke. 
e 
The Louise district in Wharton County, Texas Gulf Coast 
region, is showing additional signs of becoming an important 


oil producer. A second producer has been completed in the 
field by the Pure Oil Company. This well is flowing 200 bbl, 
daily of 43.9 gravity oil. 

* 

The Tomball field in Harris County continues to be , 
puzzle to Texas Gulf Coast operators. Recent development; 
are as mixed as usual and have failed to improve the stand. 
ing of the field. The producing area apparently underlies , 
large sector, but production will not be uniform. 


North Kettleman Oil & Gas Company’s Lillis-Welch 1, 
near the Kettleman Hills field in California, is redrilling 
below 10,300 ft. and making fair progress. If no troubk 
develops, drillers expect to reach the old bottom by February 
1. It was the deepest hole in the world when the drill pipe 
was lost at 10,944 ft., at which depth it was showing oil 
and gas. 

e 


The western extension area of the Cut Bank field of 
Montana has been further proved by a well that appears to 
be good for 100 barrels. The lower Cut Bank sand was found 
between 2985-92 ft., where the well bailed 37 bbl. of oil in 
six hours, during which time the crude level in the hole was 


not lowered. 
a 


Gauges of Pure Oil Company Rhinehart 1, Ogemaw 
County, indicate that the well will make 2000 bbl. or better 
daily, which makes it the best completion in Michigan. When 
completed early in December it flowed 396 bbl. in three 
hours and then dropped off, subsequent deepening of the 
hole increasing its output to 152 bbl. an hour according toa 
recent one-hour open flow test. 




















DAILY AVERAGE CRUDE OIL PRODUCTION 
AVERAGE CRUDE OIL PRICES (Figures in Barrels) 
; ; Furnished by A.P.I. 
California Arkansas _. $ .70 Federal 
gency 
Playa Del Rey $ 90 Louisiana Allowable W’K Ended W’K Ended W’K Ended 
Coalinga 81 os Effective Dec. 30, Nov. 25, Dec. 31, 
L B -_ —- 1.00 North Louisiana 95 iil ye 193s 1933 = 
on Se é Oklahoma 457,00( 395,450 197,750 356,9 
: & : Gulf Coast... 1.04 Kansas 112.000 109,850 116,300 89,850 
Signal Hill 1.12 
a aa eee 1 99 Panhandle Texas 40,400 40,350 yn 
inoi . S: North Texas 57,450 57,300 47,300 
Montana 1.35 : a " West Central Texas 23,950 24,100 24,250 
. entuc 2.29 West Texas 119,600 121,700 156,550 
Wyoming Et y East Central Texas 43,250 43,500 50,150 
Indiana 1.22 East Texas 106,800 394,250 = 
‘ ‘onroe 55,800 55,650 23, 
Colorado -..................... 1.00 nacre ae “eo ng 52 200 
Ohio Sout west Texas 40,600 45,. Dee 
: Coastal Texas 
New Mexico... «5 Lima 1.30 (Not incl. Conroe) 103,450 98,600 108,050 
. TOTAL TEXAS 888,000 891,000 878,750 506,050 
Texas Wooster 1.15 North Louisiana ; 26,200 26,200 29,250 
North Central. 95 Michi 1.02 Coastal Louisiana 42,050 47,450 33,950 
ichigan ° TOTAL LOUISIANA _ 69,00( 68,250 73,650 63,200 
Panhandle P 83 rOTAL Li s I 69, ) 98,25 73,65 3 
West Texas 70 Pennsylvania Arkansas 33,000 32,300 33,300 32,800 
e Eastern 
(Not incl. Michigan) 94,200 $9,500 95,150 92,950 
Gulf Coast... 1.04 Bradford 2.45 Michinan —— pga yt 17500 
Darst Creek ’ 87 Southwest 2.12 Wyoming 28,000 29,400 29,700 29,888 
: Montana 6,060 6,000 7,200 a» 
East Texas 1.00 Corning 1.20 Colevade er 34002450 2°700 
. : . —" TOTAL ROCKY s 
Kansas : 1.00 West Virginia 2.07 MT. STATES 36,300 37,800 39,350 38,450 
New Mexico 41,200 42,000 42,150 27,850 
Oklahoma vee 1.00 Canada aii 2.10 California 450,000 446,400 445,300 472,600 
TOTAL U. S. 2,210,000 2,139,850 2,253,750 1,698, 150 
10 T he PETROLEUM ENGINEER 
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U. S. Daily Average Production 
for the Past Twelve Months 
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Daily Average Crude Run to Stills 
for the Past Twelve Months 
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U. S. Crude Oil Stocks for the 
Past Twelve Months 
375,000,000 
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Gasoline Stocks in U. S. Refineries 
for the Past Twelve Months 
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Above statistics Furnished by the American Petroleum Institute 





Summarized Operations in Active Fields for December, 1933 



















































































Frecps Completions Producers Locations Rigs Drilling epth of No. Casing Gravit of 
t | Wells roduction Strings of Oil Te Used 
Texas 
East Texas.... iisvenee 329 324 307 66 289 3600 2 40 Rotary 
Duval County Re 32 26 35 l 22 2300 2 22 Rotary 
DGD siicweieesces.ons 4a 33 30 30 ll 30 5200 2 38 Rotary 
Refugio County..........- 30 29 16 7 21 3000-7400 3 or 4 40 Rotary 
OKLAHOMA | 
Oklahoma City........... 5 5 5 21 29 6500 3 39 Rotary 
Kansas 
McPherson County........ a 3 17 8 39 2900-4300 2 38 Rot-Cab 
Ellsworth Arch........... 6 5 24 17 38 3300 4 37 Cable 
Harvey County.........-- 2 2 2 11 31 3450 2or4 37 Rot-Cab 
CALIFORNIA 
Kettleman Hills. .......... 1 1 a a 22 8300 30r4 40 Rotary 
OS Seer 5 5 3 2 15 7000 3 26 Rotary 
Field Actvities by States for December, 1933 
STATE Completions Producers Locations Rigs Drilling Wells Production, 1932 
December Nov ember December November December November December Now ember December November (In Barrels) 
I hacia. rie aid 4 0 4 0 | 5 7 15 38 29 11,907.000 
COOOINB. occ ccs os 39 27. 34 26 34 35 140 159 178,128,000 
OO rere 2 6 | l e 5 5 49 51 1,177,000 
Ss ne ckcakee sis 1 ) 0 re) = 2 l ll 13 4,661,000 
GRRE SES ES 6 22 2 13 ; 3 l 33 38 804,000 
Rs 49 68 37 56 69 48 21 25 136 125 34,300,000 
Kentucky... pence 24 19 13 , | ; 1 2 54 53 6,264,000 
Louisiana.......... 50 43 34 21 | 42 64 79 72 170 130 21,478,000 
Michigan. . ae 29 44 | 24 33 | 26 35 112 109 119 124 6,729,000 
Mississippi. _ Sein ehieaals 2 3 ! l , 6 10 17 15 Gas Prod. 
ontana.. . ee 4 11 3 10 9 9 47 46 2,449,000 
New Mexico......... 5 3 4 3 2 2 56 53 12,511,000 
New York......... 18 0 17 Oo | 3 l 14 16 3,501,000 
i thidawawene 80 74 63 57 28 33 146 136 4,597,000 
Oklahoma........... 130 126 92 79 156 150 102 95 369 302 etycy-o4 
Pennsylvania........ 191 205 117 150 : 20 21 88 98 12,403,000 
Texas... Saal 734 711 579 576 704 630 209 257 959 887 311 069, 000 
West Virginia. yey 14 31 11 28 hows paral 23 23 69 53 4, 472,000 
yoming, . ee. 3 7 3 3 aay ai 6 5 69 67 12,359,000 
Tora... 1385 1400 1039 1066 1036 966 673 732 | 2584 2395 781,845,000 
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PROGRESS OF MAJOR PIPE LINE WORK 





IGURES recently released by Alexander Forward, man- 
aging director of the American Gas Association, show 
that the natural gas industry was not as heavily “hit” during 
the depression as many others. As a result, considerable ex- 
pansion in the natural gas industry can be forecast for the 
year 1934. Any enlargement programs naturally will necessi- 


tate the laying of additional pipe lines. 


Sales of natural gas during the year 1933 amounted to 
850,000,000 cu. ft., or an increase of two per cent over the 
preceding year. Revenues obtained from these sales totaled 
$305,000,000, a decline of three per cent. A particularly en- 
couraging report comes from tabulation of natural gas sales 
for industrial purposes, which registered about seven per cent 
increase. However, domestic and commercial usage of natural 
gas declined approximately four per cent. Natural gas cus- 


tomers in 1933 were only 0.5 per cent fewer than in 1932. 


Construction of a pipe line nearly 150 miles long to serve 
eight West Texas cities with natural gas is contemplated, ac- 
cording to an announcement by W. D. Howren, engineer, of 
Amarillo, Texas. Goldthwaite, San Saba, Lometa, Lampasas, 
Burnet, Llano, Fredericksburg and Kerrville, all Texas towns, 
would receive natural gas under the plans of John W. Moore 
& Sons of Lubbock, Texas, who are seeking a loan of $1,- 
000,000 through the P.W.A. to construct an 8-in. line from 
the gas fields of Brown County to the aforementioned cities. 
An additional $400,000 loan is being sought by cities along 
the route for the purpose of building municipal distributing 


systems and plants. 


The Regional P.W.A. Federal Emergency Board, with head- 
quarters in Detroit, has under consideration an application 
to approve a loan of $485,000 to finance natural gas lines 
from the Mt. Pleasant, Mich., field south to the cities of 
Alma, St. Louis, Ithaca, St. Johns and other smaller com- 
munities. The application was given its first hearing Decem- 
ber 15. The loan is sought by Leo S. Miller and James P. Mc- 
Closkey, both of Detroit, and the Community Natural Gas 
Company of Mt. Pleasant. Miller & McCloskey have been 
granted franchises to distribute gas in all cities named, ex- 
cepting Ithaca, where the franchise has not yet been put to 
a vote. The application is supported by officials and other 
residents of the towns to be served. The Michigan Federated 


12 


By WARREN L. BAKER 





Utilities Company, now servicing the cities with artificial 
gas, opposes the project. It is planned to obtain gas from 
wells in the Vernon and Clare County gas pools, which would 
require about 35 miles of pipe. 


Stanolind Pipe Line Company continues its aggressive solic. 
tation of well connections in Western Kansas. It is understood 
that the company has made arrangements with the Atlantic 
Oil Producing Company whereby Stanolind will construct ; 
4-in. line from Atlantic’s wildcat well, near Seward, into the 
town, where a loading rack will be built on the Missour; 
Pacific railroad. This would require about 31/2 miles of pipe, 

Stanolind Pipe Line Company also is engaged in construc. 
tion of 52 miles of 6-in. line from the Gorham area in Russell 
County to Holyrod in Rice County, where it will tie in with 


the company’s present gathering system. 
a 


The new Louise field in Wharton County, Texas, Gulf 
Coast district, has been supplied with an outlet for the oil 
produced. The Pure Pipe Line Company has laid three miles 
of 4-in. line from the Pure Oil Company producers to a load- 


ing rack constructed on a nearby railway. 
& 


Salt City Gas Company is understood to be planning a gas 
line from gas production in northeastern Reno County, Kan., 


to Hutchinson, a distance of approximately 10 miles. 
* 


The Texas Railroad Commission has issued an order that 
defines the status of Channel Transport & Marketing Com- 
pany as common carriers. The order requires them to comply 
with all provisions of the common carrier pipe line statutes 
within 20 days, which means they are required to file annual 
reports with the Commission and to charge uniform rates as 
fixed by the Commission. 

This is the first case of its kind ever tried by the Commis- 
sion and has established an important precedent. Both these 
companies move oil from the Conroe field. The companies had 
insisted they were not common carriers and had been handling 
oil at a lower transportation rate than that of 22'/2 cents 


fixed by the Commission. 
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THE MONTH'S ACTIVITIES IN REFINING 
_ By F. R. STALEY 
— 
Per Cent Refining Capacity Operated 
Cial 
om Eastern Division, 71.2 Per Cent Central Division, 62.8 Per Cent Western Division, 52.1 Per Cent 
uld 
ECRETARY ICKES, as oil administrator, has approved Considerable activity is taking place in Canadian refinery 
a recommendation by the Petroleum Planning and Co- circles. H. Elliott plans a refinery at Peace River, Alberta. It 
ordination Committee that provides for a curtailment of — will be designed to utilize heavy crude produced in the 
a gasoline production. The resolution, in effect, places responsi-  Wainright field and the principal product will be tractor 
ICl- 5 , . . “—— . . “143° . 
bility for allocating production to individual refiners on the fuel. Gold Standard Refining Company is rebuilding its 
00d regional subcommittees. It provides that each refining com-  Kling-Del refinery at Wainwright, Alberta. Canada’s first 
tic pany shall conduct its operations so that it will comply with high pressure natural gasoline plant has been placed on 
ta this order and contribute its full share to the attainment of routine operating schedule, and is now processing 90,000,000 
an inventory level of 51,500,000 bbl. by January 31 and cu. ft. of Turner Valley gas daily. It is owned by the 
o instructs the regional committees to take steps to carry out Royalite Company. 
uri the order. Refiners whose production of gasoline exceeds the e 
pe. amounts designated by the agency acting for the regional It appears that there will be a revival of construction 
committee shall notify their planning and co-ordination activity in the natural gasoline industry during 1934. At 
' committee and submit reasons for their action, along with the close of 1933 there were more plants under construction 
sell full statistical data. than at any time during the past two years. At this time 
ith e three areas are the site of most of the gasoline plant work. 
These are the East Texas field, Texas Panhandle and Texas 
A new 20,000 bbl. combination topping and cracking unit Gulf Coast area. A number of company officials, believing 
is being erected at the Philadelphia refinery of the Atlantic that the natural gasoline industry is about to stage a come- 
Refining Company. The unit, one of the largest distillation back, have laid out definite plans for expansion early in 1934. 
units ever designed, is being installed by the M. W. Kellogg e 
ult Company. The equipment was specially designed so that 
oil crude oil will be topped of light gasoline, the naphtha cuts Hanlon-Buchanan, Inc., has announced the completion of 
les reformed and the gas oil cracked in one continuous operation. plans for the construction of a new natural gasoline plant 
The products of the plant will be high octane gasoline and  ¢ast of Gladewater, in the East Texas field. Some 800 wells 
d- commercial grade fuel oil. are being connected, which will provide a gas supply of 
8,000,000 cu. ft. and a natural gasoline production of 
e 25,000 gal. per day. 
Construction of a modern cracking unit at the Henderson, © 
Texas, refinery of the East Texas Refining Company will be The Mohawk Petroleum Company has started construc- 
a5 started within a few weeks. tion work on a complete 
. Approved plans call for the absorption and stabilizing 
installation of a new unit Crude Runs to Stills, Gasoline and Gas and Fuel Oil Stocks, unit near its new well in 
that will be used to con- Week! Ending December 30, 1933 the Mountain View field of 
vert the present 11,000 A.P.I. Figures Calternin. The design and 
bbl. daily capacity topping (Figures in Barrels of 42 Gallons Each) construction 1s being done 
under contract by the 
- plant into a 5000 - bbl. Total Southwestern Engineering 
| capacity combination percent Daity ave BEESRS et SEEN | Corporation. 
plant. The plant will be DISTRICT Potential Crude of Total Stocks Stocks 
ly Capacity Runsto Capacity Thousands Thousands & 
, built under Donnelly pat- Reporting Stills Reporting of Bbl. of Bbl. 
ws ents, the East Texas com- East Coast 100.0 478,000 82.1 15,023 7,120 Otha H. Grimes of 
al pany already having ob- Appalachian 92.6 29,000 63.7 2,095 1,058 Tulsa, Okla., has started 
s | tind a license from the | McMeKE "ots ate ie Sart 481 | construction of a 5000- 
Donnelly owners. This Inland Texas 60.2 82,000 19.7 1,220 1,715 gal. natural gasoline plant 
: oxas G 98 ‘ 85. 9 ° . » ~ 
s- company operates a 10,- Losidann Galt or nano ue an ta ee the Chippewa-Green- 
000-bbl. capacity combina- No. La.-Ark. .. 92.6 17,000 61.4 229 540 dale field of Michigan. The 
“ tion plant at Longview. a pe power pon Bs sent plant will have a capacity 
id The addition to the Hen- TOTALS WEEK: - of 2,500,000 cu. ft. per 
1g derson plant is expected to December 23, 1933 92.4 2,214,000 66.2 51,758 119,201 day, although as the field 
ts be completed within 75 to December 16, 1933 92.4 2,191,000 65.5 50,802 120,054 is developed its capacity 
90 days, will be enlarged. 
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Increasing Efficienc 


By LESTER C. UREN 


Professor of Petroleum Engineering 
University of California 


ESEARCH, the key to industrial progress, is being sup- 

ported in a substantial way by the Russian oil indus- 
try. Recent inspection of the petroleum research institutes 
at Moscow, Grozny and Baku and discussion with their re- 
spective staffs of the projects now under way and contem- 
plated for the immediate future, leave the writer with the 
belief that more is being done in Russia within the field of 
petroleum production research than is 
being done in any other country. In 
these three institutes, more than a thou- 
sand workers are employed on projects 
relating to field exploitation, while a 
group equally large is concerned with 
oil refining problems. It is probable that 
no petroleum production research or- 
ganization in America will compare in 
equipment, facilities and number of per- 
sonnel employed with any one of these 
three Russian institutes. 

This seems more remarkable when it 
is recalled that Russia’s petroleum pro- 
duction is less than a third that of the 
United States and that the Russian in- 
dustry, generally speaking, is in a more 
primitive state of development than our own. The reason for 
Russian supremacy in this regard probably lies in the fact 
that theirs is a unified industry, while the American industry 
is comprised of a great many competitive units, mostly too 
small to justify support of large research programs. It is a 
matter of regret and, to some extent, a reflection on our 
organization ability, that some form of central coéperative 
research institute has not been organized in America to study 
the problems of the oil-producing industry. 

It may be asked why, in Russia, there should be three 
separate petroleum research institutes, with inevitable over- 
lapping and duplication of effort, instead of one large cen- 
tral research organization. The explanation lies in the desire 
to promote a healthy inter-institutional rivalry and to pro- 
vide the opportunity of attacking research problems by sepa- 
rate personnel, developing the'r information and interpreta- 
tions independently. Then, too, there are distinctly local 
problems to be studied, as at Grozny and Baku, while at 
Moscow the opportunity for collaboration and consultation 
with university and other technical institute staffs is helpful. 
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The emphasis placed on production research in the Russia, 
oil industry will doubtless bring its reward in years to com 
in increased recovery efficiency and lower production cos; 
Though it is difficult to evaluate work of this character jg 
terms of increased production and reduced initial cost, there 
is good reason for the belief that a thorough-going pro- 
gram of production research may double the future percent. 
age recovery obtainable from petroleum deposits and halye 
the unit production cost. Such an achievement would justify 
an expenditure of money and labor many times that involved 
in the conduct of the necessary research. The results of re. 
search are applicable not only to the production of this year 
and next, but apply to all future time, 
Research is therefore a capital invest. 
ment of the most permanent and endur. 
ing character and its value is not to b 
measured by its influence on current 
balance sheets. Costs and immediate 
profits are not the controlling factors in 
work of this character. Soviet econom- 
ists seem to have a full appreciation of 
the place and value of research in the 
long-term planning in which they are 
engaged. Many of their foremost scien- 
tific men are participating in industrial 
research of this character. Being one 
of their key industries, the oil industry 
is receiving its full share in this devel- 
opment. Petroleum industry research in 
the Gini (Moscow), Grozny and Baku petroleum research 
institutes is conducted under the supervision of highly 
trained mature scientists. They have as their assistants 
groups of carefully selected workers who are for the most 
part recent graduates — both men and women — of Ru:- 
sian petroleum technology colleges or institutes. Each re- 
search project is a group effort in which several people quali- 
fied in different fields of science participate. Engineers, 
physicists, chemists, geologists, geophysicists, palaeontologists, 
metallurgists and economists bring their individual talents to 
bear as the development of each research project may requife. 
The research staffs at Baku and Grozny work in close col- 
laboration with the oil field administrative and_ technical 
personnel and much of their work is done in the field. The 
value of the research institutes as a training ground for 
further development of graduates of the technical colleges i 
also fully appreciated and close liaison is maintained with the 
faculties of the technical schools. 

The petroleum research institute laboratories are well 
housed in modern buildings of permanent type and splendidly 
equipped with the best of scientific appliances. While some 
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of the scientific apparatus is Russian made, much of it has 
been purchased abroad, particularly in Germany, France, 
England and the United States. Each research institute has 
its own instrument shops in which special equipment is con- 
structed as projects under way may require. 


Geological Research 


Many research projects relate to petroleum exploration, to 
correlation of geologic horizons and to determination of 
properties and fluid content of formation encountered in 
drilling: matters in which geophysics, geo-chemistry, pal- 
aeontology and lithology find application. Important geo- 
logical research is under way in both the Gini and Baku 
institutes. 

Geophysics is playing an increasingly important rdle in 
the search for new oil deposits in Russia as elsewhere, and a 
group of technologists in the Gini institute is assigned the 
task of developing, testing and perfecting geophysical ap- 
paratus. They have recently been perfecting a new type of 
electrically operated, vibrating-diaphragm seismograph. The 
Schlumberger method of electrical coring has probably been 
more widely used in the Russian oil fields than anywhere 
else, and instruments for the many field parties engaged in 
this work are assembled and tested in the Gini laboratories. 
An outgrowth of this work has been the development of 
apparatus using the same resistivity principles for making 
surveys of wells to determine direction and amount of deflec- 
tion from the vertical. Electrical resistivity apparatus has 
also been developed for general geophysical reconnaissance 
and is finding widespread use. An interesting application of 


Right — One of the buildings 
occupied by the Grozny Re- 
search Institute, U.S.S.R. 


Below—A portion of the group 
of buildings occupied by the 
Gini Petroleum Research Insti- 
tute, Moscow, U.S.S.R. 
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such methods has been found in the mapping of structures 
several kilometers off-shore in the Caspian Sea, in the vicinity 
of Baku. 

Extended study has been given in both the Gini and Baku 
laboratories to the identification of properties of oil reservoir 
and associated rocks. Personnel and equipment are available 
in both of these laboratories for mechanical analysis of sands 
and for determination of their porosity and permeability. 
Novel methods for determining the particle-size-distribution 
and chemical and physical constitution of clays have been 
developed. A large and expensive Roentgen ray apparatus 
has recently been installed in the Gini institute to assist in 
the clay investigations. 

Classification and identification of micro-fauna have 
reached a high degree of perfection in Russian laboratories 
and work under way in both the Gini and Baku laboratories 
is contributing in an important way to the growing useful- 
ness of this method or correlation. Excellent petrographic 
facilities are also available for mineral grain identification, 
the results of which work are found to be useful in certain 
areas as a means of correlation of stratigraphic horizons. 

Laboratories equipped for chemical analysis of rocks, 
ground waters, oils and gases are available as service establish- 
ments and are in a position to make prompt inspections of 
materials submitted by exploration parties and oil-field oper- 
ating organizations. 


Drilling Problems 


With newly discovered fields and many prospective areas 


Below—The Baku Petroleum In- 
stitute, where 1200 students 
are receiving technical prepa- 
ration for U.S.S.R. oil industry 
occupations. 








awaiting testing and development, much attention is being 
given to the improvement of drilling equipment and meth- 
ods. Some of this work is necessarily being done in the field, 
but many problems are being investigated in the research 
laboratories. 

Miniature rotary-drilling equipment built to approximate 
scale is being successfully used in a study of drill-pipe 
stresses, the mechanics of rotary drilling and the causes of 
crooked holes. A particularly ambitious program directed 
toward these ends is being conducted in the Grozny institute 
where a special steel tower and other essential equipment has 
been assembled. (See Fig. 1.) The drilling equipment is 
placed at the summit of the tower, while the drilling bit 
works in specially prepared sand- 
and cement-filled boxes in the 
building below. The miniature 
drill pipe (about 4 in. diameter) 
is maintained in a vertical po- 
sition by supporting stays at 
various points and is available 
for inspection while at work 
throughout most of its length. 

Studies have been made of the 
design of fish-tail bits to secure 
maximum footage and service- 
ability in field use. The various 
hard-facing alloys and their use 





on drilling bits have been care- 
fully investigated. 

The properties of rotary drill- 
ing fluids are being studied in 
the hope of finding means of 
successfully dealing with heav- 
ing sands and high formation 
pressures encountered in drilling 
in several of the Russian fields. 
Weighting materials and the 
preparation of high-density drill- 
ing fluids are of particular inter- 
est in this field of research. With 
the use of finely ground siderite (FeCO.,), stable drilling 
fluids having a density nearly twice that of water have been 
successfully prepared. An improved design for settling ditches 
for separating sand from drilling fluids has been a result of 
early work in this field. The extent to which drilling fluids 
penetrate sands and seal the pores of wall rocks of wells has 
been investigated and methods of promoting or controlling 
these tendencies have been developed. The characteristics of 
flow of mud fluids through pipes have also been a matter of 
interest, and formulz expressing the relationship of the dif- 
ferent variables involved have been developed. 

Russian engineers have felt a proprietary interest in the 
turbo-drill, which from the start has been a product of 
Russian ingenuity and development. Improved designs have 
recently been prepared and extensive laboratory and field 
tests have been made under the direct supervision of the 
inventor, M. Kapelushnikov. So successful have these tests 
been that a large manufacturing establishment for quantity 
production of turbo drills has been built in one of the oil 
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Fig. |—Tower and building housing miniature drilling 
equipment, Grozny Research Institute 


fields near Baku and a shop for their servicing and repair has 


‘recently been completed in the new Grozny field, Many 


details of mechanical design and development of Wear-resist. 
ing materials have received careful attention in the perfection 
of this new and radically different type of drill, which 
apparently possesses definite advantages in power economy, 
freedom from accidents and in straight-hole drilling. 
Among the many other practical operating details tha, 
have been receiving the attention of research workers, js , 
thorough-going investigation of the several different method, 
of bit-pressure control. A new design based on the use of , 
weight indicator in conjunction with other elements, pro- 
viding positive control of the rotation of the drawworks jn 
response tO Variations in bit 
pressure, has been worked out, A 
study has been made of the 
temperatures developed in draw. 
works brake-bands and of meth- 
ods of avoiding over-heating in 
heavy service. Electrical power is 
almost exclusively used in the 
Russian fields and detailed studies 
of the power characteristics of 
drilling motors are being made. 


Production Research 


Difficult producing conditions 
characterize the more prolific 
Russian oil fields and the petro- 
leum research institutes are at- 
tacking many of the problems of 
pumping and drainage, both in 
the laboratory and in the field. 
Both the ultra-practical and fun- 
damental aspects of the drainage 
problem are being studied. 

At both Grozny and Baku, 
laboratory apparatus is being 
constructed for study of the fac- 
tors controlling radial drainage 
of oil through sand to a well outlet. Apparatus patterned 
closely after the conical drainage apparatus developed at the 
University of California under the direction of the writer, 
will be used for this purpose. Data to be gathered will be 
useful in estimating the drainage influence and _ pressure 
gradients about producing wells. 

Much work has been done in analyzing the factors con- 
trolling operation of gas-lifts. Experimental gas-lifts have 
been used in the Gini and Baku institute laboratories and 
many studies have been made at operating installations in the 
field. An experimental well in the Baku district has been set 
aside for studies of this character. Novel methods of stage- 
lifting are being tested. Investigations are also being made of 
the efficiency of operation of oil-well plunger pumps of dif- 
ferent types, and of methods of counterbalancing wells to 
reduce power consumption. Experimental pumping columns 
ure being used in these investigations, as well as field installa- 
tions. An extended study is being made of the causes of and 
possible remedies for corrosion of well equipment in gas-lift 
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ind pumping operations. Promising results have been ob- 
tained through the use of chromium-plated pump valves and 
seats, in reducing normal wear and corrosion. 

In many of the Russian fields, sand incursion creates diffhi- 
cult problems. Present production practice favors admitting 
a certain amount of sand to the wells with the oil, with the 
purpose of developing drainage cavities about the wells, but 
wear on pump parts and well equipment due to sand scour- 
ing and interruption of production due to frequent neces- 
sity for pump repairs and clean-out operations, are important 
disadvantages. Investigations have recently been made of the 
alternative advantages and disadvantages of screen pipe as a 
means of restraining sand influx, and experimental studies 
have been made, designed to assist in the selection of types 
of screens and sizes and shapes of screen openings for differ- 
ent sand conditions. 

Development has progressed and production has declined 
in certain parts of the Grozny field to a point where it is 
considered timely to introduce ‘‘secondary” methods of re- 
covery. Production from certain horizons and parts of the 
productive area is being stimulated by application of the 
Marietta or gas-driving process. Many details surrounding 
the application of this process have received the attention of 
the field engineering and research personnel. Possible applica- 
tion of water flooding as a means of increasing ultimate re- 
covery in the Grozny area, is also being studied. 

Plans have also been prepared for a large oil-mining pro- 
ject in the old Grozny field. Core drilling of one of the 
shallow zones in this field has disclosed a substantial reserve 
of oil left unrecovered by earlier exploitation and conditions 
seem otherwise favorable for application of a method of 
exploitation similar to that used in the Pechelbronn field in 
Alsace. An experimental mine in which some of the problems 
of oil mining are being investigated in a preliminary way, 
has already been initiated. (See Fig. 2). A tunnel has been 
driven to intersect the oil sand at some distance below an 
outcrop and drainage faces within the oil sand have been 
exposed. This experimental mine is proving useful in other 
sub-surface studies, particularly in investigating the extent 
to which mud fluid and cement forced into wells under 
Pressure, penetrate sand interstices and crevices in the wall 
rocks, Operations are conducted from the surface in the 
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Fig. 2—Portal of the experimental mine, Old Grozny Field, U.S.S.R. 


usual way, through shallow wells drilled for the purpose, and 
later the wells are intersected by the mine workings for 
direct observation of results. The effects of explosives in form- 
ing shot cavities about wells, are also to be observed in this 
underground laboratory. The experimental mine is regarded 
as a phase of the activities of the Grozny research institute. 

An especially ambitious project, involving installation of 
large-scale pipe-lines, pumps, tankage and control facilities, 
has been installed at the Gini institute in Moscow, to facili- 
tate a comprehensive program of study of the flow of crude 
petroleum and refined petroleum products through pipe lines. 


Testing Materials 


In addition to the conduct of specific research projects, 
the Russian petroleum research institutes are charged with 
the responsibility of testing oil industry equipment and ma- 
terials. Especially elaborate and costly equipment has been 
installed for this purpose, particularly in the Gini and Baku 
laboratories. The Baku institute has a well equipped metallo- 
graphic laboratory and a powerful Roentgen ray apparatus 
for the detection of flaws in castings. Very complete and 
large-scale equipment for testing the strength of materials 
under tension, compression, torsion, and impact is available. 
Special appartus has been devised for studying the strength 
of heated specimens and for studying the “creep” of heated 
metals when under stress. Special machines have been con- 
structed for studying fatigue failures of sucker rods and 
wire rope. 

Research Publications 


The Soviet petroleum research institutes are releasing the 
results of much of their investigative work through their 
official publications, particularly special research bulletins, 
monographs and professional papers in their oil-industry 


technical journals. The monthly journal “Azerbaidjan 


Petroleum Indutsry” has, during recent months, carried 
many papers written by technologists in immediate charge 
of research projects. Oil industry students will recall some 
very valuable contributions to petroleum technology that 
have recently come from these sources. Our American oil 
journals could perform a useful service by preparing and 
publishing translations of the best of these publications as 


they appear. 
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M.S.A. Combustion 
Gas Indicator 


ATURAL gas has been a public servant 
for many years in cities of various sizes 
in all parts of the United States. Many of 
these distribution systems were constructed 25 
years and more ago, when pipe was laid un- 
protected. Today, after many years of faith- 
ful and excellent service, a number of the 
older city plants have begun to show unmis- 
takable signs of weakening. This unseen pic- 
ture is brought to mind when the monthly re- 
port shows that the percentage of ““unaccount- 
ed-for” gas is steadily rising. The question 
arises, then, as to what is allowable leakage. 
From an economic viewpoint, any leakage the 
value of which is probably too small to be re- 
duced by repairs would be allowable. This defi- 
nition could likely be accepted if conservation 
and safety were not to be considered. The re- 
duction of the loss of such a valuable natural 
resource as natural gas is, as should be, of vital 
importance to gas users. Considering the 
amount of gas now available, it would seem 
that the loss of a few thousand feet would 
not be serious, but if, by chance, it accumu- 
lated in the walls of some structure, presenting 
a fire hazard, any combustible volume would be too much. 
Even though the plant operator should prefer the ideal 
plant with no leakage, he will, in all probability have one of 
three general types. The first type approaches the ideal. There 
may be occasional leakage if a line is pulled apart either by 
ground action or damage in construction work. The second 
type presents localized trouble. In some areas where trouble 
with electrolysis or corrosion is encountered perodic re- 
pairs or replacements are necessary. The third type is chronic, 
and the operator is continually making repairs, trying to get 
the most from what lines are already in the ground. It would 
seem unprofitable to rebuild the plant, so it becomes a mat- 
ter of trying to keep the ‘“‘unaccounted-for” percentage as 
low as possible. Problems are individual in such systems and 
the operator’s knowledge of this fact determines, to a large 
extent, how they should be met. 

Believing that a better and safer service would result if 
some leakage survey was made, the management of our com- 
pany stipulated that many of the small plants be odorized 
with Cal-odorant No. 3. To do this work, the company 
ordered six pressure tanks similar to the one shown and cost- 
ing $11.00 each. These tanks were made from light-gauge 
steel and tested with 100 lb. water pressure. When delivered 
to our machine shop, 1/2-in. collars were welded on and taps 
made at all connection points. They were then subjected to 


75-lb. air pressure and soap tested for weld leaks, after which 
they were painted. 


The general warehouse stocked several types of engine 
lubricators for use as sight feeds in the installation. These 
can be returned when the odorization work has been finished 
and used for their original purpose. The small internal top 
pressure line in these lubricators must be removed and the 
top plugged, otherwise the valve control sight feed would be 
by-passed. Any type sight feed oil lubricator can be used. 
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Gas Leakage 


The tank, saddles, standards, a drum of Cal-odorant, lubri- 
cator, and all necessary fittings were then taken to the border 
station of the town selected as the first to be odorized in that 
district. The work of installing the unit is a relatively simple 
iob, requiring the services of two men for about two hours, 
provided there is a tap available. All connections should be 
made up tight, using shellac on all threads. The liquid pene- 
trates readily and unless care is taken in making the connec- 
tions, leakage will occur. 

The top pressure regulator line, with the stricture nipple 
removed, can often be used as the place of injection. Pres- 
sure regulation can be maintained with the gate valves dur- 
ing the short time this regulator is out of service. 

The machine shop made a cap similar to the large one in 
the Cal-odorant drum, through which a '/2-in. pipe was 
placed, the length being slightly shorter than the depth of 
the drum. Before the equalizer line is connected, a rubber 
hose can be hooked up from this tie to the 34-in. tap in the 
drum and another from the larger tap to the top of the 
odorizing tank. Line pressure on the drum will then force 
the liquid Cal-odorant into the tank. The liquid level gauge 
glass will show when the estimated amount for that par- 
ticular town has been forced into the tank. If the town is 
of such size that the entire drum, 55 gallons, is to be used, 
then a tank 42 in. long and 20 in. in diameter will be the 
correct size. 

After the odorizing unit has been set up in the city border 
station, a date can then be decided upon to start the sur- 
vey. Plumbers should be notified so that they can make 
preparation to take care of the several calls they will prob- 
ably receive. Hand-bills are then distributed explaining the 
work to be done. A notice should also be published in the 
local paper. The following notice was used by our com- 
pany: 
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ATTENTION 
GAS CUSTOMERS 


To locate gas leaks and improve the efficiency of your service, 
beginning (Date), the Oklahoma Natural Gas Company will 
put a substance called ““Cal-Odorant” into the gas lines of (Name 
of Town). 

Cal-odorant is entirely harmless, but gives off an odor more 
pronounced than natural gas. If you find a leak in your home 
or on your premises, for the protection and safety of your fam- 
ily, you should immediately call a plumber. If you find a leak 
in the streets or alleys we will appreciate it if you will call our 
Service Department, (Phone number). 

Your co-operation will be greatly appreciated and will save 
money for both you and the company. 


Thank You 
OKLAHOMA NATURAL GAS COMPANY 


_..._..District Manager. 


Unlike odorizing a city of several thousand services, no 
exact control of the amount of odorant injected is necessary. 
However, this could be done by regulating the number of 
drops per minute into a constant load, such as a small town 
requires. We began with a low concentration in the first 
couple of towns, but soon realized that we were not locat- 
ing the leaks we were so positive existed. With this low 
concentration, the plumbers had several calls to service leak- 
ing unions, stop-cocks, etc. No leaks of any consequence 
were located until the gas was super-saturated and remained 
0 long enough to penetrate the soil over the lines. 

With the low summer load in the towns of 250 to 1000 
meters, a few gallons is sufficient to reach the maximum 
odorant volatility for the existing temperature and pressure. 
After the gas has been loaded with Cal-odorant two to four 
men can then make a complete inspection of the entire dis- 
tribution plant. A general idea of where leakage is possibly 
occurring will prove valuable and help in planning the inspec- 
tion schedule. 
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An odorizer 
installation ® 


The distribution of the leakage is not always 
known but with a known percentage of “un- 
accounted-for” gas as the objective, you can 
be reasonably certain that if the minor com- 
plaints do not approach this percentage the 
loss is in the main distribution lines. In one 
of our towns there were only four or five 
small leaks reported, but two days later a 2-in. 
intermediate line was found broken at a tee. 
When repaired, the night load, which is in- 
dicative of the loss, dropped 80 per cent. 
In another town of equal size the follow- 
ing classification of leaks was reported: Ap- 
pliances, 41; house-piping, 21; meters and 
regulators, 101; service lines, 7; main lines, 
9. It is apparent, then, that unless some 
positive knowledge of the condition of the 
city plant is known we will have to make 

a very thorough survey of the 
By entire system. The present city 
plant operator is often handi- 


ROY W. PARKER capped by the lack of correct 





Chemical Engineer prints or information passed 
Oklahoma Natural on to him by prior super- 
Gas Corporation intendents. Formerly the more 


detailed records now kept were 
not thought necessary. In other towns odorized, it was re- 
ported that corncobs had been used to plug the ends of dead 
end lines. Abandoned lines were located. These were allowed 
to remain in the hope that someone would eventually tie on. 
One consumer failed to foresee any such leakage inspection 
resulting in the discovery of a leaky meter by-pass he had 
so carefully made. 

The reports from the several towns odorized compare with 
each other very closely, except the one town where an ex- 
traordinarily large leak was located. 

The percentage of decrease in volume passing the city 
border stations after odorization varied from 14 to 62 per 
cent. Other conditions remaining the same, this can be taken 
as the “‘unaccounted-for.” One town dropped from 222 to 
153 M.C.F., a reduction of 31 per cent; another from 150 
to 85 M.C.F., a 43 per cent decrease; another, from 55 to 
21 M.C.F., a 61 per cent decrease. Several graduated down- 
ward to 15 per cent, the minimum. A few leaks repaired 
after odorization had begun were known to exist, but the 
stench made locating them easier and less expensive. 

We have no figures to show the exact saving that can be 
assigned to any particular district odorized. In fact, to place 
a monetary value on the saving would represent only an esti- 
mate. We know the cost and volume of the gas loss each 
month, but the damage it could do is problematical as is the 
ever-increasing loss from each point of failure due to stress 
and rate of pipe deterioration. A reasonable estimate of all 
this equipment and labor costs can be made. The equipment 
is portable and can be used in several locations each year for 
several years, therefore, the initial cost, when assigned to the 
several towns over a period of years, is small. All materials 
used, with the possible exception of the tank, is returnable 
to stock. 

It is interesting to report that, in a few cases, the cus- 
tomers were somewhat annoyed by the use of this odorant, 
but when our service men explained that it was a temporary 
condition, to their advantage and for their safety, they 
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The Oklahoma Natural Gas Company 
has an M.S.A. combustible gas indicato, 
that is used in this work and has found 
it satisfactory for quickly and accyr 
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When we lay before us maps of the tel. 
phone, gas, water, sewer, and light com. 
panies’ systems, we see a network of cop, 
duits, large lines, small lines, undergroyn, 
| vaults, manholes, etc. They are runnin 
in all directions at different depths anj 
each has its individual path. The traps. 
portation medium for any particular type 
of service usually is accessible at giver 
places where vaults and manholes ap 
provided. These lines furnish a line of 
least resistance for any escaping as and, 
when it has accumulated in a manhok. 
an ideal explosion chamber is present, 
| These areas should be inspected period. 
| cally to insure safety. Since the low ey. 
| plosive limit for natural gas is 4.8 per 





b es MP Main Line 


Lt cent, it can readily be seen that a smull 
h volume is all that is necessary to form; 
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Gas odorizer designed by the author and used by Oklahoma 


Natural Gas Corporation 


seemed to appreciate our efforts. They were unaware that 
the gas was odorized unless there were leaks about the house 
and naturally were glad to have these repaired. Consum- 
ers codperated with us in each town and called the local 
plumbers, as suggested on the hand-bills. One local paper 
commended the company on the fine job it had done. Chil- 
dren playing about the town volunteered their services in 
finding leaks. They reported several, but in a few cases it 
was apparent that their enthusiasm influenced their sense of 
smell as the odor wasn’t that of Cal-odorant. 

I am informed by C. B. Day of the Consolidated Gas 
Service Company that his company has been doing some 
odorizing. The portable odorizer is installed on the main line 
at different points from time to time. This enables the locat- 
ing of main line leaks as well as city plant leaks. After in- 
specting the odorant for a couple of days at any one place, 
the unit is placed in a specially constructed box, together 
with the miscellaneous fittings, and taken to another set- 
ting. An accompanying illustration shows in detail the unit 
and hook up (Page 21). 

The above discussion gives in some detail the leakage work 
that has been done in our smaller city plants this summer. 
At some future date this leakage campaign may be con- 
ducted in the large cities of our system, but this does not 
mean that no account is taken of leakage in these cities at 
present. 

General economic conditions the past few years have hin- 
dered plant operations pertaining to renewals and main- 
tenance. Because of that fact, most operators have been 
forced to apply the limited amount of material and labor 
to those locations where it was most needed. To odorize and 
repair all leaks in a large city plant, particularly if the per- 
centage of loss was reasonably high, would be a major under- 
taking. Many leaks of no consequence would have to be re- 
paired and, considering their probable location under paving, 
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potential bomb. 


The company realizes this fact and 
makes manhole inspections with the com- 
bustible gas indicator. A brief description 
of the principles of operation follows: The sample is drawn 
in through a flexible hose by means of the aspirator bulb, I 
passes through a flash-back arrester, a flow orifice, thence to 
the combustion chamber where it is burned on the surface 
of the heated platinum wire filament. The heat is provided 
by two 6-volt batteries installed in the instrument. The 
combustion of the gas causes a rise in temperature and brings 
about a change in the electrical resistance of the filament in 
proportion to the amount of gas present. This is indicated by 
a milliammeter, calibrated to give a direct reading in percent- 
age of explosives. The standard assembly may be calibrated 
for all usable gases. 

We have found that two men, one to operate the instru- 
ment and the other to collect the data, can inspect approxi- 
mately 125 manholes per day. When the survey has been 
completed you have a picture of the probable location of the 
leaks that cause this condition. A short time after the leaks 
are repaired, tests should be made if the operator would kk 
positive that none has been missed. Varying percentages ol 
combustibles from 0 to 100 in any direction give a very 
accurate location of the faulty section. 

The gas indicator is used on all leakage complaints. Very 
often what is believed to be natural gas is escaping flue gases 
or foul air from the damp underground, but after the per- 
son complaining has observed the negative tests he is willing 
to accept your results. 

In conclusion, it can be said truthfully that, even though 
plant reports show no gas “unaccounted-for,” there un- 
doubtedly exist a few leaks in city plants that have been in 
service for many years. To locate and repair them by some 
inexpensive method is money well spent, both from an eco- 
nomic and public relations standpoint. There will, in all 
probability, appear another group of pipe failures each yeat 
in this old pipe. It will be well to make this leakage survey 
each summer. 
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The 


Thermodynamics 


By HILDING V. BECK 


Assistant Professor 
School of Mechanical Engineering 
University of Oklahoma 


N many of the various phases of engineering are found 

applications of the law of partial pressures; especially is 
this true in the practice of refining crude oils. A very com- 
mon and illustrative example of this principle is the moisture 
contained in air at atmospheric temperatures. Water cannot 
exist in the vapor state at atmospheric temperatures except at 
very low pressures. This is the case: the water vapor, super- 
heated to atmospheric temperature, exists at its partial pres- 
sure, which when added to the partial pressure of the dry air 
equals the total barometric pressure. For instance: In a mix- 
ture of dry air and water vapor at a temperature of 80 deg. 
fahr., the water vapor exists as superheated steam. If the 
relative humidity is such that the vapor pressure is 0.5 in. Hg., 
corresponding to a saturation temperature of 58.8 deg. fahr., 
the steam at 80 deg. fahr. contains 21.2 deg. of superheat. If 
at this time the barometric pressure is 29.3 in. Hg., the partial 
pressure of the dry air is 29.3—0.5, or 28.8 in Hg. 

To understand this important subject thoroughly it is 
necessary to have a firm grasp on the fundamental gas laws. 
It will be shown later that Charles’ and Boyle’s gas laws are 
the basis of partial pressure computations. It is therefore ex- 
pedient to approach this subject with a review of the simple 
gas equations. 

Boyle, in 1662, observed that: at constant temperature, the 
volume of a given weight of gas is inversely proportional to 
the absolute pressure. This relation, PV = constant, is shown 
graphically in Fig. 1. Charles, a little more than a century 


Fig. 2—Charles' law 
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later, added this observation: at constant volume, the abso- 
Jute pressure varies directly as the absolute temperature. This 
relation, P/T = constant, is shown graphically in Fig. 2. It 
is obvious that these two statements may be combined into 
a single relation, PV/T = constant. The constant equal to 
this last relation is of interest, being evaluated as MR where 
M equals the weight of the gas in pounds and R is the 
specific gas constant equal to 1544/molecular weight. The 
value for R is definite and is independent of variations of 
pressure, volume and temperature; for air it is 53.35. The 
use of this relation is demonstrated with the following prob- 
lem. Determine the pounds of air contained in 150 cu. ft. 
at 75 Ib. per sq. in. absolute and 80 deg. fahr. (80-+-460= 
540 deg. fahr. absolute). 


PV/T = MR, or 
M = PV/RT = [(144 X 75) X 150]/(53.35 X 540) 
= 56.2 pounds. 


It will be noticed that the factors are always changed into 
the fundamental units; pressure in lb. ver sq. ft. absolute, 
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volume in cu. ft. and temperature in deg. fahr. absolute. 
Another important use of this relation is the computation 

of gas volumes under changed conditions of pressure, volume 
and temperature. Denoting initial conditions by the subscript 
“1” and final conditions by the subscript “2”, the equations 
become 

P,V,/T, = MR 

and P2V2/Te = MR. 


Since both of these expressions are equal to the same quan- 
tity, MR, they are equal to each other, and 


P.V,/T, = P2V2/To. 


It can be seen that by substituting the pressure and tem- 
perature values for the initial and final conditions, the volume 
under the changed conditions may be determined. 
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Fig. 3.—Sketch of the possible way in which the molecules 
strike the containing walls and summation of the 
impacts produced 








The law of the partial pressure of gases is the paradoxical 
statement that several gases may fill the same volume at the 
same time; the total pressure of the mixture being the sum 
of the partial pressures of the constituents. That is, a cubic 
foot of a mixture of nitrogen and hydrogen at 1000 lb. per 
sq. in. absolute could be made up of one cubic foot of nitro- 
gen at 75 lb. per sq. in. absolute and one cubic foot of hydro- 
gen at 25 lb. per sq. in. absolute, both occupying the same 
volume at the same time. As is always the case with gaseous 
mixtures, the constituents, being in intimate contact, are at 
the same temperature. 

The seeming falsehood or paradox, as expressed in the above 
law, is explained by our interpretation of the volume occu- 
pied by the gas. According to the molecular theory of gases, 
a gas is a large number of molecules moving at high velocity. 
The volume actually occupied is extremely small compared 
with the space in which they move. The case might be com- 
pared with our solar system in which the celestial bodies move 
in space infinitely large compared with their actual volume. 
Scientists state that the temperature of a gas is a direct 
measure of the molecular velocity and that the pressure on 
the containing walls of the vessel is caused by the impact of 
the molecules striking the walls and rebounding. The sum- 
mation of these impacts as shown in Fig. 3, cause the pres- 
sure observed. Since the space actually occupied is so small, it 
is obvious that another group of molecules might be added 
to the same volume. The second gas will strike the con- 


taining walls along with first gas and because of its impact 
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will create a partial pressure that will add to the former pra, 
sure, increasing the total. 

The correlation between this principle and Boyle’s anj 
Charles’ laws can be shown in the following way: Suppor 
as in Fig. 4, three gases at the same pressure, P, are contain 
in a vessel having a total volume, V. The gases, all at 
same temperature, are separated by partitions into their te. 
spective volumes V,, Vo, and V,. The corresponding Weight, 
of the gases are M,, Mo, and M,. If the partitions are re. 
moved, each of the gases, by a process of diffusion, wil] er. 
pand to occupy the entire volume, V; as though the other 
gases were not present. Since the expansion is at COnstant 
temperature, the pressure of each constituent drops according 
to Boyle’s law. These new partial pressures are denoted by 
P,, Pe, and P;. This may be shown algebraically as follows: 


PV, = P,V, or P, = PV,/V 
PV2 = PeV, or Po = PV2/V 
PV, = P,V, or P, = PV,/V. 


From these relations it is evident that the partial pressurg 
compare as the partial volumes before mixing; P,: Pp: P,= 
V,: Ve: V;. By adding the quantities equal to the partial pre. 
sures it can be shown that the sum of the partial pressurg 
equals the total pressure; 


P,+Pe2+P,=—P(V, + V2+ V:/V) =P 


This deduction has been based upon a constant temper 
ture change in which case Boyle’s law applies directly. If th 
volume would be held constant, allowing the pressure and 
temperature to vary, the properties of each of the constitu. 
ents would vary uniformly according to Charles’ law. 
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An interesting example illustrating this principle follows: 
Determine the weight of water in 1000 cu. ft. of methane 
saturated with water vapor at 14.7 Ib. per sq. in. absolut 
and 100 deg. fahrenheit. Since the mixture is saturated, th 
water vapor must be at the pressure corresponding to 100 
deg. fahr. as found in the steam tables, or 0.9487 lb. per 54 
in. absolute. The corresponding density is 0.00285 Ib. per cu. 
ft., consequently 1000 X 0.00285 = 2.85 lb. of water will 
saturate the gas. 

It can be seen, upon some contemplation, that the entit 
study is a simple one and can be applied to numerous prat- 
tical problems facilitating computations that would other 
wise be quite difficult. 
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Altering Current 


Frequency to Vary Speed of 
Pumping Wells 


HE question has been asked as to whether it is possible 
to lower the pumping speed of a group of wells driven 
by a small electric plant by reducing the frequency of the 
electric current. The idea the questioner has in mind is evi- 
dently not whether it is possible to do so but rather what 
changes in the generating equipment are necessary and what 
effect a change in the frequency will have on the behavior of 
the other apparatus involved. The plant in question is to be 
used exclusively for supplying energy for pumping an oil 
lease and for the lighting on the property. 
The frequency of the current generated by an alternator is 
expressed as follows: 


(1) Frequency = Pairs of Generator Poles & Revolu- 
tions per minute/ 60. 

It is obvious that the frequency of the current supplied 
by a given generator will depend entirely on its speed. On a 
direct-connected unit this quantity can be changed only by 
altering the speed of the engine. Two methods are available 
cna belted unit—changing the speed of the engine and modi- 
fying the diameter of the driven pulley. The former method 
is the more effective as it is more flexible and is the easier to 
apply, but the limits are narrow. Usually the speed of an 
engine used on this kind of work can be reduced about 25 
per cent below that at which it is adjusted to carry its maxi- 
mum continuous load. Since the idea is to apply the method 
during the early life of a field when the pumping loads are 
light, the load on the engine will not be heavy. It should be 
able to operate at the lower speed without operating irregu- 
larly or giving other trouble. A plant designed for normal 
operation at 60 cycles will generate 45 cycles at a 25 per 
cent speed reduction. If lower frequencies are desired it will 
be necessary to resort to the method of changing the ratio of 
the pulleys constituting the drive, in addition to altering the 
speed of the engine. 

The ideal speed of a squirrel cage motor can be calculated 
from Equation (1). Before applying this equation it is well 
to rewrite it in the following form: 


(2) Rev. per Min. 
Poles. 

The number of poles on a standard motor is fixed when it 
leaves the winding room at the factory. Equation (2) states 
that the speed of a motor is directly proportional to the fre- 
quency of the current used to drive it. Special motors can be 
purchased that have an adjustable number of poles, thus giv- 
ing them as many as four distinct speeds, but these are not 
recommended for an installation of this kind. By nature they 
are rather complicated and have poor operating character- 
istics when operated at some of their ratings. 


(Frequency X60) /Pairs of Motor 


The so-called ideal speed of a motor obtained by applying 
Equation (2) is always higher than the actual speed under 
load by three or four per cent by reason of the losses inherent 
in a motor. For example, a six-pole motor will be rated at 


January, 1934 


1160 r.p.m. on 60-cycle current. The same motor will run at 
about 860 r.p.m. when the frequency is reduced to 45 cycles. 
Incidentally the limit of the highest speed it is possible to 
obtain with a motor on 60-cycle current is always below 
3600 r.p.m. since one can not have less than one pair of 
poles. 
The item of efficiency does not occupy a prominent place 
in a set-up of this kind. This is because gas usually is plenti- 
ful and of little commercial 
By value during the early life of 


a field at the time when the 
W. C. LANE 


power demand is small. Sav- 
ing gas and then burning it in 
Electrical Engineer 


a flambeau is quite different 
from economizing on gas 
actually purchased from a 
pipe line. The major items of 
expense in connection with the operation of a plant are more 
or less fixed and are independent of the load. For this reason 
the principal thing with which one is concerned is the effect 
of the proposed method of operation on the generating unit 
and on the motors, line starters, time switches and other ap- 
paratus on the lease. 


From the standpoint of an electrical engineer it is the best 
practice to keep the voltage at its normal value in order to 
avoid increasing the losses in the distribution system. If this 
is done several objectionable features will be introduced. At 
the power house it will be necessary to over-excite the gen- 
erator fields as the voltage will fall in proportion to the speed 
reduction unless the field current is increased. The increased 
load on the exciter at the reduced speed will probably cause 
it to overheat. If a voltage regulator is in use it will be neces- 
sary to reset it, an operation that should not require the 
services of an outsider if the operator of the plant has been 
given a little instruction concerning it. 

Probably the first trouble to be encountered at the wells 
will be that the hold-in coils of the magnetic line starting 
switches will burn out. This will result from the decrease in 
the frequency. The obstruction offered by a coil of wire to 
the passage of an alternating current is dependent largely on 
this factor. The effect on the operation of the motors will 
be as follows: 


1. The speed will decrease in proportion to the decrease in 
frequency. 


2. The magnetizing current that determines the power 
factor will increase. 


3. There will be an increase in the magnetic flux. 
4. The starting and maximum torques will increase. 


The power factor will usually be lower by reason of the 
increase in the magnetizing current. 


6. The efficiency will probably be lower. 




















7. Since the ventilation is poorer at the lower speed and 
the losses are slightly higher, the temperature for a 
given load current will increase. 


The gist of the effects listed above from the operator’s 
standpoint is that for a marked decrease in frequency, a 
motor will be unable to carry its rated load without heating 
abnormally. Also, trouble will be experienced with the start- 
ing apparatus and with the clocks on the time switches if 
such are in use. It may be said that the effect of lowering the 
frequency is similar to that produced by raising the voltage. 
This is the reason why 440-volt 60-cycle motors sometimes 
give trouble when operated on a 50-cycle 480-volt circuit. 

A better method to follow is to lower the voltage in pro- 
portion to the change in frequency. Under this condition the 
magnetic flux in the iron will remain constant and the start- 
ing and the maximum torques will be unchanged. The xull 
load torque will be produced under practically the same cur- 
rent conditions as those that exist under normal frequency 
and voltage operation. However, it must not be forgotten 
that while the normal rated full load torque is available, the 
spced is lower. The horsepower developed by this torque will 
be reduced in proportion to the reduction in frequency. 

As an example of this principle take a 25-hp. 440-volt 
60-cycle motor and operate it at 45 cycles and 330 volts. 
The horsepower developed by the rated full load current will 
be 45/60 
at a reduced frequency at its rated horsepower the voltage 
should be changed as the square root of the frequency 
changes. In the motor cited above the voltage for operating 
a 440-volt 25-hp. 60-cycle motor at 25 hp. 
should be 440 45/60, or 380 volts. 


¢25, or 1834 horsepower. If a motor is to be run 


and 45 cycles 
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@ An individual well control panel that e 
permits instantaneous changes in motor horse. 
power ratings and automatic operation of 


@ wells by means of an electric time switch @ 


Since the losses are the same and the power developed jg 


less, both efficiency and power factor will decrease slightly” 
and the temperature will be somewhat higher as a result of | 
the poorer ventilation. It was stated elsewhere that on such” 
an installation as this one in mind, slight changes in fa 
ficiency and power factor are of little importance. There js = 
no doubt about the adaptability of motors to operate at 
The closing 
coils of the line starters will not be damaged and the switches” 
will doubtless remain closed since the current passing through 


reduced horsepower at the lower frequency. 


them will tend to remain constant. 


Where provisions have been made for starting and stopping 
the wells by means of time switches actuated by electric 
clocks, the result will be that the calibration will be incog. 
rect. It will take the same number of cycles in each case 
cause the dial to move the space marked one hour. If the- 
clocks are calibrated on a 60-cycle circuit they will require 
one and one-third times as long to move the dial over a given 
space on a 45-cycle circuit. The torque produced by the clock 
motors should not change materially under the reduced volt. 
age, so clock trouble should not be experienced. 


Electric power lines are always designed to carry the 
heaviest load anticipated. It follows that during seasons of 
light power demand the voltage drop will not be excessive, 
At the power house it will be found that the generator field 
current will be the same as it was for 60-cycle normal voltage 
operation. The load on the exciter will be unchanged with 
the exception that the field current will be increased in order 
to maintain the exciter voltage at the reduced speed. This 
statement is based on the assumption that the exciter is driven 
from the shaft of the main generator. As to the carbon pile 
voltage regulator, the currents through the actuating coils 
will not change materially but some adjustment will probably 
be necessary. 

The lamps on the lease will naturally burn a dull red at 
the subnormal voltage and if the frequency is very low they 
will pulsate. In case the lighting problem is regarded as a mat- 
ter of much importance it can be solved by purchasing light- 
ing transformers having an extra secondary tap that will give 
the correct voltage ratio. This will not increase the cost ma- 
terially. 


It appears that the idea has enough merit to justify de- 
signing engineers in making the few simple provisions neces- 
sary to apply it. Much unnecessary wear and tear on pump- 
ing equipment due to excessive speed can be eliminated. Where 
it is planned to install a belted unit it is a simple matter t0 
make provisions for adjusting the belt tension of the gen- 
erator drive so as to provide for the resultant change in the : 
shaft centers. This is really the only feature in the design that 7 
requires special attention. The speed adjustment on the engine : 
is provided by the engine manufacturers. 
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IL FIELD operators familiar with the advanced engineering 
features of the twin cylinder Type G. A. U. have asked for a 
larger engine of exactly the same design. Sixty to one hundred 
B. H. P., which is the rating of the G. A. U., wasn’t big enough for 
some of the largest geared pumping powers and other oil field jobs. 


The G. A. W. has been designed and built by Cooper - Bessemer 
to meet the request. It is heavier in every detail, but otherwise 
almost identical in design to the thoroughly field tested Type G.A. U. 


Die forged crank shaft, roller bearings, box type main frame, oil 
immersed chain drive for governor, magneto and lubricator are 
some of the features which make it longer lived, easier to main- 
tain and cheaper to own and operate throughout the years. It 


can be converted to oil at any time. Write the nearest branch 
for full information. 


THE COOPER-BESSEMER CORPORATION 


a > ee re On, pe Ona Ene) GROVE CITY, PA. 
0) Gs wm SC On we OF Se eG On oa.) 
25 West 43rd St., New York City 817 Mills Bldg., Washington, D.C. Grove City, Pennsylvania 


53 Duncan St., Gloucester, Mass. 1314 Magnolia Bldg., Dallas, Texas 640 E. 61st St., Los Angeles, Cal. 


201 E. First St., Tulsa, Okla. 225 Crockett St., Shreveport, La. 505 Esperson Bldg., Houston, Texas 


Janu ARY, 1934 





ildcatting in Mexico 
With Modern Equipment 


“PUTTAR 


WILDCAT well differs in several important byyissvil \j 
respects from a drilling well in a proved eit 
area. Being a prospect well it may be in an isolated  - 
region where transportation and related problems 
having a vital bearing on the equipping and drill- 
ing of the well call for careful forethought and 
planning. There is always uncertainty regarding 
the physical character, thickness and depth of the 
formations to be penetrated, and the subsurface 
pressure and other physical conditions that may 
be encountered should gas, oil, or water be struck. 
If the well is a deep test in a little-known region 
it increases the necessity for making ample pro- 
vision to meet contingencies. Regardless of 
whether or not a commercially productive well 
results, a wildcat to be successfully completed 
implies that it shall yield valuable information of 
the kind disclosed only by drilling, information 
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that should serve as a reliable guide for future Sheldon-Burden Transmission 

exploration and development work. Hence the (1) Forward clutch. (2) Reverse clutch. (3) Clutch air-control cylinders. 
importance of bestowing care in the selection of (4) Drilling engine. (5) Pump engine. (6) Quadruple chain drive to 
drilling machinery and equipment to meet the pump. (7) Pump engine clutch lever 


known local conditions, for it offers the surest means of accom- of mesquite and prickly cactus where water is scarce and 
plishing the successful completion of the hole as economically suitable fuel has to be transported a long distance. As this 
as the existing local conditions will permit. These considera- wildcat is to be a deep test, here are to be found power m- 
tions explain why the most modern types of drilling machin- _chinery and drilling equipment of the most modern type, the 


ery and methods are to be found in use on wildcat wells in general lay-out and details of which arouse immediate interest. 
the most remote localities. 


Just such a wildcat well is the Mexican Gulf Oil Company’s 
San Ambrosia No. 1 in the State of Nueva Leon, Mexico. It 
is some 45 miles southwest of Laredo, Texas, in a wilderness 


A Sheldon-Burden double Diesel engine power transmission 
is used to drive a conventional 4-speed drawworks, a 27-in. 
rotary, and a 7'4x14 slush pump. Only one slush pump has 
been installed, as no trouble from caving or sand-cutting is 
anticipated. An auxiliary pump may be installed later for 
Flow line chokes and connections made up for placing cementing and other odd service around the derrick and also 

on well when required as a standby in an emergency. 


Of mechanical interest is the Sheldon-Burden double Dies 
engine hook-up that comprises the power end of the drilling 
machinery. Two large Diesel engines are coupled to a for- 
ward and reverse clutch unit with quadruple chain drives 
Looking from the derrick floor, the Diesel engine on the left, 
called the drilling engine (see accompanying sketches) , opet- 
ates so as to give a forward motion to the drawworks and 
rotary table. The Diesel on the right, called the pump engine, 
operates the pump drive shaft through a quadruple chain 
drive in a manner such that it may also be used for the 
reverse movement of both the drawworks and the rotary 
table. As this reverse movement is used only for very short 
periods during general drilling operations, there is no need 
to disconnect or slow down the slush pump. 





A one-to-one gear box between the power take-offs pet- 
mits coupling the two engines for hoisting when coming out 
of the hole. Coupling of the engines is accomplished by means 
of a jaw clutch inside the gear box. The gears are large, of 
herringbone type, remain always in mesh, and run in one 
direction in oil. 





(Continued on Page 32) 
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SPEED *ECONOMY+ DURABILITY 


SPECIFIED FOR WILDCAT TESTS 
in NORTHERN MEXICO 


REM ROELER Bli CO. 
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SHELDON-BURDEN DOUBLE DIESEL ENGINE DRIVE 


When both engines are coupled for hoisting, the pump 
drive is disconnected through a jaw clutch, thus making 
available the power of the two engines on both the forward 
and the reverse drive of the clutch assembly. Power is trans- 
mitted from the double engine hook-up by quadruple chain 
drive to the clutch unit. 

Two large friction clutches are mounted on the drive shaft 
and are engaged and disengaged by one control level. The 
driven elements of the friction clutches are keyed to the 
clutch drive shaft, from which power is transmitted to the 
line shaft of the drawworks by a quadruple chain and 
sprocket mounted on the outboard end of the shaft. For- 
ward, reverse and neutral are obtained by the turn of only 
one control lever; and an air-operated control insures smooth, 
easy engagement and disengagement of the clutches. Maxi- 
mum flexibility, which provides all engine combinations for 
slush pump, hoist and rotary both in forward and reverse, is 
the chief feature of this power transmission hook-up. 


The two 36-in. Twin Disc clutches in the clutch unit have 
a capacity of 480 hp. each. The drive from the engine take-off 
to the clutch unit consists of two quadruple-width machine- 
cut multiple-tooth sprockets mounted in a cast-steel friction 
clutch carrier rotating on large Hyatt bearings. 

Two 10x12'%, 240-hp., 425-r.p.m. 6-cylinder, 2-cycle 
Fairbanks Morse type 44H full Diesel engines are employed 
as the prime movers, and are equipped with a Curtis 334x4 
built-in air compressor for the operation of the clutch 
controls. The engine exhaust manifolds are water-jacketed 
and equipped with pyrometers for indicating exhaust tem- 
peratures. Standard air tanks, air-filter adapters with air fil- 
ters and auxiliaries for charging are also provided. The engine 
controls from the driller’s position to the engine are either 
single or dual. 

Mirando crude is used as fuel and has to be transported 
almost 100 miles to the well. On shop tests the engines 
showed a fuel consumption of about .04 Ib. per hp-hr. under 
full load. Under light load at the well the operating tempera- 
ture of the exhaust was observed to be about 250 deg. fahren- 
heit. Under full load, 450-540 deg. fahr. is the working tem- 
perature range of the exhaust. 

Both engines have friction clutches on the power take-off 
and, between the double engine hook-up assembly and the 
engines, a Fast flexible coupling to allow for any slight mis- 
alignment. The power controls consist of only two levers and 
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these are so placed that the driller from his position can con. 
veniently handle either one or both engines with the same 
ease as that of the conventional steam-driven rig. 

Each engine out-board shaft is equipped with a sprocket | 
for the quadruple width chain drive to the clutch unit. 

Both engines and the clutch unit are mounted on machine. 
riveted arc-welded structural steel base units, each of which, 
including the pump drive, is machined on the surface, thus 
insuring their alignment in the field. 

An Emsco HRB, 4-speed, 3-shaft drawworks, with double 
cathead and an extension on the drum shaft to take a Park- 
ersburg 36-in. Model B Hydromatic brake, has a sprocket 
for the quadruple chain drive mounted on the jack shaft. 
The use of a Hydromatic brake is expected to eliminate 
braking troubles and to speed up operations when the deep 
drilling stage is reached. 

An Ideco-Boykin 27-in. Superior make-and-break rotary 
completes the power equipment. It has a 14-tooth sprocket, 
a 10-tooth pinion and a 60-tooth rotary table. The table 
runs on ball bearings and the shaft in roller bearings. 


KEY TO PICTURES ON OPPOSITE PAGE 

Picture No. 1—Front view of one of the 240-hp. Diesel engines. Note 
the built-in air compressor on the upper right of the engine. Picture 
No. 2—H. D. Coles, production and drilling superintendent, Mexican Gulf 
Oil Co., Tampico, Tamps, Mexico. Picture No. 3—Power slush pump and 
discharge connections. (1) Spring pop valve. (2) Shear relief valve. (3) 
Discharge relief line. (4) 8-in. by 4-ft. air-chamber extension. (5) Discharge 
line to rotary swivel. (6) Barco union on mud pump discharge. (7) Eclipse 
lubricator. Picture No. 4#—Hughes double-stage three-point 14-in. forged- 
steel reamer. Picture No. 5—Hughes three-cone roller bearing, rock bit to 
be used on the well. Picture No. 6—One corner of the derrick showing: 
(1) Weight indicator and recorder; (2) Weight indicator diaphragm 
attached to dead-line; (3) Flood light for casing rack and runway; 
(4) Method of securing dead-line without kinking it; (5) Dead-line 
reel; (6) Casing for break-out tong counterbalance weight. Picture No. 7— 
Small tank on right of derrick is the 15-bbl. supply tank for Hydromatic 
brake. Picture No. 8—10%,-in. 6000-Ib. test drilling gate valve to be used 
on the well. Picture No. 9—Members of the drilling crew: (1) T. R. Bibet, 
driller; (2) G. H. Hildingson, tool dresser; (3) G. L. Blalock, driller; 
(4) W. D. McCally, Fairbanks-Morse service engineer; (5) A. Palacios, | 
roughneck; (6) Frank Baquet, tool dresser; and five Mexican roughnecks. 
Picture No. 10—Blowout preventer for 1034-in. casing with two 7-10 
flow line connections and 4'4-in. O. D. self-centering rams. Picture No. 
i11—All controls are convenient to driller’s station. In this picture can be 
seen the Hydromatic brake, and (1 Diesel engine throttle lever. (2) Ait- 
control lever for transmission clutches. Picture No. 12—Ready to resume 
drilling after setting surface casing. Note method of centering grief stem 
to insure vertical hole. 
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Here’s a case down in Mexico, ‘20 miles from 





nowhere,” where lines just bad to be good. 





Three drilling crews worked on this wildcat 
and brought it in. 
Here’s a picture of one of the crews. Look at 
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their determination. Such fellows don’t fool around 


with poor equipment. They used 


dependable. 
their stuff. 


\ ; all about Williamsport superior lines? 


WILLIAMSPORT 


because they know Williamsport lines are reliable— 
That’s the feeling of all good drillers who know 


Why don’t you ask our engineering staff to tell you 
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Main Office and Works: vale ame Pa. 


General Sales Offices: 122 8. Michigan Ave., Chicago, III. 
Oil Country Sales Offices: Williamsport Bldg., Fourth and Midland Valley Tracks, 
1516 Chestnut St., Houston, Texas 


Tulsa, Okla. 
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The well was spudded in on December 28, 1933. Only 
about 40 ft. of surface casing was to be set, but trouble 
with boulders necessitated carrying the 20-in. to 140 ft., 
where it was set and cemented with 100 sacks of cement on 
January 9; 1934. Drilling was resumed January 11 and is 
now in progress in an 18-in. hole. a 

The casing program at present calls for 600 ft. of 16-in. 
65-lb., range 1, Spang-Chalfant lapweld casing, and from 
2500 to 3500 ft. of 103%4-in. O. D. 45.50-lb, 8-thd. A.P.1. 
grade D, range 2, seamless steel casing. Spang-Chalfant 
Simancro casing tested to 1900 Ib. will be used for the 103/- 
in. string. 

It is planned to drill to 2560-3500 ft., to where the 103/4-in. 
will be landed, with Jones and Laughlin 6 %%-in.O.D. 25.20-lb. 
A.P.I. seamless full upset end drill pipe, with Reed full 
opening A. P. I. tool joints. After the 1034-in. casing has 
been set a change will be made to 4'/2-in. 16.60-lb. flush joint 
drill pipe, 2500-Ib. test, with Doheny-Stone tool joints on 
each joint. 

Most of the drilling from the surface down to where the 
1034-in. casing will be landed is expected to be done with 
fish-tail, Appleman type, bits. But from this point on it is 
anticipated that it will be almost entirely hard rock drilling, 
for which service both Reed roller bearing and Hughes 
three-cone roller bearing rock bits have been specified. A 
136-ft. steel derrick on the well will allow stacking the 
drill pipe in fourbles. 

The derrick is a Parkersburg 136-ft.x26-ft. base steel der- 
rick with a steel substructure for the rotary and steel floor 
supports, all galvanized, and with a capacity A.P.I. of 537,- 
000 pounds. It has 8x8x%% starting legs, 6x6x% running 
legs, and a gin pole with 10-ft. clearance and a capacity of 
13,000 pounds. 

All equipment on the well is heavy in order to meet any 
emergency and includes: A 2'/2-in.x45-ft. Norvell-Wilder 


type C core bit with an 18-ft. sectional core barrel; a Wil- 
liamsport 1550-ft. 1%-in. 6x19 steel drilling line; an Ideco- 
Boykin type L R 6-sheave crown block with sheaves grooved 
for 1¥%-in. line complete with swivel cathead attachment; 
an Ideco-Boykin 72-in. roller bearing traveling block; a 
150-ton B-J drill hook; B-J Wilson Triple X elevators; B-J 
2'%-in.x84-in. weldless links; B-J Wilson tongs; a Petol 
Gearench; and a Hill & Foster automatic cathead. Casing- 
head connections consist of a Kerotest 103/-in. type $, 6000- 
lb. test, drilling gate valve and a 1034-in. type M R Cameron 
Iron Works blowout preventer with 41-in. O. D. self-cen- 
tering rams and two 7-in. side openings for flow lines. Two 
7-in. flow lines with chokes and 7-in. Merco Nordstrom plug 
valves will also be used for well control purposes. 

The mud circulation system on the well is carefully de- 
signed and is patterned after the standard mud system in 
use by the Gulf Production Company in the fields of the 
Gulf Coast. A 74x14 Imperial 14-P Oilwell mud pump, 
equipped with a quadruple drive sprocket mounted on the 
shaft, and mounted on heavy steel beams that are securely 
tied into the engine and transmission clutch unit timber 
foundations. It has a 12-in. suction. To prevent water ham- 
mer, two extra air charbers are installed on the mud pump 
discharge. One, 8 in. x 4 ft., is installed above the pump air 
chamber and the other, 8 in. x 16 ft., is installed on the 
upper end of the mud pump stand pipe in the derrick. To 
prevent damage by high pressure there are two relief valves 
on the pump discharge. One of these is an Abercrombie 
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swivel; a 5'/2-in. grooved Kelly joint; Mission slips for both é 
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FAIRBANKS 
DIESE 
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Six-cylinder, 2-cycle Drilling and Pump Engines—225 con- 
tinuous rated hp. at 400 r.p.m.; 240 hp. at 425 r.p.m. and 


high short-time horsepower output. 


"Serving the Oil and Gas Industries” 


THE CONTINENTAL SUPPLY COMPANY 
GENERAL OFFICES: DALLAS, TEXAS 


THE CONTINENTAL SUPPLY CO., Ltd., 618 Lancaster Bldg., Calgary, Alberta, Canada 
Export Offices: CONTINENTAL EMSCO CO., Inc., 19 Rector St., New York 
London O ffiices: Dashwood House, Old Broad Street, London, E. C. 2, England 
CONTINENTAL EMSCO S.A.R. Strada Marfurilor, Ploesti, Romania 
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-MORSE 
SELECTED 


For Wildcat Rotary Test 
In Old Mexico » >» » » 


The selection of these engines, we feel, is a tribute 
to the recognized dependability, economy and 
performance of the Diesel Engine, which make it 
peculiarly desirable for this service 
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A tribute to the manufacturer who has long 
stressed these outstanding o perating character- 
istics of its two-cycle design. 

We will be glad to supply complete details on this or 

any other model of the Fairbanks-Morse. Diesel Line— 


(the most com plete line of Diesel engines 
built in America) 





SENYTAL 


January, 1934 








Pump Company Shear relief valve. 
Merco Nordstrom plug valves and 
Barco unions are used throughout on 
the mud system. The mud pump is 
equipped with an Eclipse mechani- 
cal lubricator and with Mission 
valves and pistons. 

There is a reinforced concrete 
cellar, 10 ft.x10 ft.x14 ft. deep, 
with 8-in. walls and a 2-ft. floor. 
Two of the walls have two 15-in.x 
24-in. pilasters each, to carry the 
heavy steel beams of the derrick 
substructure. Concrete foundations 
have been placed at the derrick 
corners and intermediate concrete 
footings set for the substructure. 

Precautions are being taken to 
guard against a crooked hole. A 
10-in. laced joint 30 ft. long, made 
by welding 10-in. casing over 6-in. 
casing, is being used on the drill 
stem just above the fish-tail bit. It has four couplings, one 
every ten feet, each of which is hard-surfaced with Hastel- 
lite. On top of the laced joint four cutting lugs are welded 
on the outside. These also are hard-surfaced with Hastellite 
and serve as a bit in case cavings or a bridge make it neces- 
sary to rotate out of the hole. A 2-in. hole is drilled in the 
bottom and in the top coupling of the laced joint and pro- 
vide a passage for the mud through the annular space of 
the laced joint, thus reducing the danger of hydraulicking 
the walls of the hole when the circulation clearance is 
small. 


The well will be surveyed for verticality at 100-ft. in- 





Corner of derrick showing mug 
pump pressure gauge, break-oy 
tongs, and casing for break-oys 
tong counter-balance weight 
Also drill pipe and Reed joints. 





Preen, 


tervals by means of a type A Syfo 
Clinograph. This instrument will be 
run on a Halliburton steel line with 
a measuring reel, which will 
equipped with a 2-kw. 110-v. Dc 
motor for pulling the Clinograph 
out of the hole. 

Even the lighting system on the 
derrick is modern, for the derrick 
is wired with “String - A - Lite” 
safety lighting cable, a product of 
the Sullivan Machinery Company, 
A Kohler lighting unit supplies the 
current. 

Numerous labor-saving devices 
and safety features are on the well, as for example: housings 
for breakout tong counterbalance weights; the method of at- 
taching the dead line to prevent kinking; spooling pulleys 
and weights for the drilling line; a hay-rake finger board in 
the derrick for stacking the drill pipe; a Hills McCanna pres. 
sure pump and manifold for lubricating the crown block 
sheave bearings from the derrick floor; and a Garrett Brass 
Works safety slide for the derrick man. 

Everything on and about the well reflects careful, sys- 
tematic preparation. Many different pieces of modern ma- 
chinery and equipment have been selected and combined into 
a compact drilling unit, the performance of which it will be 
interesting to watch. 





Cameron’s “MP” 
Blowout Preventer 


called for the best equipment available. 





ALWAYS ON THE LIST WHEN 






Follow the progress of the outstanding Mexican 
well (announcement of which appears in this maga- 
zine) and follow the performance of Cameron’s 
“MP” Preventer on this important job, which 


AMERON IRON WORKS. Ine. 


Houston. Texas. U.S. A. 


Safety [sa 
Factor... 


This Cameron 
“MP” Preventer, 
Remotely and In- 
stantly Closed by Fluid Under 
Pressure, is life and property 
insurance wherever there’s 
hazardous pressure. It is 
Opened Manually by rotating 
locking screws at each end of 
the preventer. 


Write today for complete descrip- 

tion of Cameron’s “MP” Pre- 

venter and Cameron’s New Pipe 

Centering Rams, which have 

further contributed to efficiency 
and safety of drilling. 
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Elements of Applied Production 


Naturally Flowing Wells—(Continued) 


Y pressure control of an oil well is 

meant the adjustment of pressures 
within the well in order to obtain the 
most efficient and economic utilization 
of natural gas energy with a minimum of 
danger from water encroachment and 
and troubles. Pressure control is also 
known as back-pressure control. 

Pressure control may be applied by By gk Cc 
the restriction of flow through tubing of 
the proper size and depth, by the use of flow beans, by the 
modified use of the gas-lift, by the spacing of pumps (in 
pumping wells), by the control of fluid levels in the well, 
and by the use of special flow or pumping devices. Since in 
this article we are dealing with naturally flowing wells, pres- 
sure control will be discussed as it applies to wells of this type. 

Perhaps gas-oil ratio and related terms should be more ex- 
plicitly defined. Originally the gas-oil ratio was termed the 
gas factor. Today, in its most common usage, it is defined 
as the volume of gas in cu. ft. produced with a barrel of 
ail. It is sometimes necessary to qualify the gas-oil ratio by 
the words: Natural, Formation, Inlet or Outlet, the meaning 
of each of which will be defined. The term Gas-Liquid ratio 
is applied to the volume of gas in cu. ft. produced with a 
barrel of fluid (oil and water). 

The Natural gas-oil ratio is the volume of gas in cu. ft. 
from the productive sand produced with a bbl. of oil, and the 
term may be applied to oil produced by repressuring or by 
other secondary methods of recovery. In gas-lift wells the 
Natural gas-oil ratio is also called the Formation gas-oil ratio 
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EQUIPMENT AND 
OPERATION OF 
OIL WELLS 


(Continued) 


and is equal to the Outlet gas-oil ratio 
minus the Inlet gas-oil ratio. 

The Inlet gas-oil ratio is the number 
of cu. ft. of gas discharged into a well 
produced by artificial gas-lift, per bbl. 
of oil produced. 

The Outlet gas-oil ratio is the total 
volume of gas in cu. ft. per bbl. of oil 
produced from a well produced by arti- 
ficial gas-lift and is sometimes called the 
Gas-lift gas-oil ratio. It includes the In- 
let and the Natural, or Formation, gas-oil ratio. 


SCLATER 


A flow bean is the name given to a restriction placed in 
any part of the flow string of a well to control the rate of 
flow of gas and oil therefrom, and is sometimes called a choker, 
a choke nipple, or a flow nipple. 

In making flow tests on a naturally flowing well to de- 
termine the best rate of production and the corresponding 
gas-oil ratio, certain precautions should be observed. Satis- 
factory adjustments to obtain the desired rate of flow can 
easily be made after testing if the tests are made with reason- 
able accuracy. Care should be taken to. see that there are no 
leaks at either the tubinghead or casinghead. A slight leak 
in the casinghead, for example, may greatly influence the flow 
of the well. It also will be quite wasteful of gas and precious 
gas energy. In large wells where the gas is ample in volume 
and pressure, the leak may go un-noticed simply because no 
immediate harmful effects can be observed; and in wells 
where the pressure is not very high and the gas volume is 
small a leak at the casinghead may cause sufficient loss of gas 
and gas pressure to prevent the well producing by natural 
flow. When a packer is run on the tubing, the pressure on 
top of the packer between the casing and the tubing should, 
if the packer has been securely set, have no influence on the 
flow of the well. To obviate the possibility of gas or oil leak- 
age, where such is suspected, past the packer from below, an 
effective liquid seal may be obtained by a column of water 
on top of the packer in the annular space between the tubing 
and casing. The length of the water column should be about 
sufficient to balance only the pressure on the under-side of 
the packer. 

When an adjustment of flow-bean opening has been made, 
care should be taken to continue the test until the rate of flow 
becomes reasonably steady and uniform, in which case the 
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Fig.4—Production and gas-oil ratio curves of naturally flow- 
ing well in Seminole field produced under pressure control 
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flow conditions in the well are assumed to be in equilibrium. 
Some wells reach a condition of equilibrium quickly within 
several hours after a change in flow-bean opening has been 
made, others take days to reach equilibrium. With wells of 
the latter type a good course to follow in making flow tests 
is to start with a large flow-bean opening, then change to a 
small flow-bean opening, after which a test should be run 
with a flow-bean opening about midway between the first 
two. In this way the work of making the flow tests will be 
expedited, as an approximate estimate may then be made of 
the rate of flow that will give a minimum gas-oil ratio and 
likewise the range of bean openings within which the re- 
maining flow tests should be conducted. 

Flow tests may then be made, starting with the largest 
bean opening within the range selected, and a series of tests 
made down to the smallest bean opening within the range, 
and then back again to the largest bean opening. 

It may not always be possible to obtain a point of minimum 
gas-oil ratio in a well. Wells display different flowing char- 
acteristics, Some wells show little or no decline under re- 
stricted or controlled flow; others may show little or no 
change in the rate of decline under either restricted or un- 
restricted flow; still others may actually show a greater rate 
of decline under restricted flow than under unrestricted 
flow. Such characteristics may result from various conditions 
as: too open (permeable) a producing sand; too slow a rate 
of flow; large reservoir content of oil and gas compared with 
rate of total withdrawal; or a very strong water drive in 
the reservoir. 

Wells that actually show a greater rate of decline under 
restricted flow than under unrestricted flow are more rare 
than the other types. Such a characteristic could, for ex- 
ample, be due to the clogging up of sand pores with fine silty 
material because of the velocity of flow through the sand 
under restricted flow not being great enough to enable the 
oil and gas to carry this material into the hole. Close observa- 
tion of the well will occasionally give a clue to its peculiari- 
ties and suggest a remedy for overcoming them should they 
give trouble. 

Measurements of oil and gas produced in flow tests should 
be made over corresponding periods, and both oil and gas 
should be measured at the same time. There should also be 
some degree of consistency in the accuracy of both measure- 
ments. Where possible an effort should be made to measure 
the gas with the same degree of accuracy as that of the oil. 
What constitutes a reasonable degree of accuracy will depend 
on the volume handled. For example, in a well producing at 
the rate of 100 bbl. an hour an error of five bbl. in the 
hourly gauge would be only five per cent, but producing at 
the rate of 25 bbl. an hour the error would be 20 per cent. 

Likewise, in making gas measurements care should be taken 
to obtain a reasonable degree of accuracy. A measurement of 
the gas passing through the orifice meter can be made accu- 
rately enough, but a common source of error is the failure 
to take into account the pressure and temperature under 
which the gas is separated from the oil. Failure to observe 
the pressure held on the trap will give a lower gas-oil ratio 
than actual because of the gas in solution in the oil at the 
trap pressure and temperature. A correction should be ap- 
plied. As in the case of gauging the oil the accuracy of the 
gas measurement should depend on the volume. Failure to 
take into account the trap pressure may result in a serious 
error if the gas volume and the gas-oil ratio are small. In 
comparing gas-oil ratios of different wells, discrepancies often 
arise due to the measurements being of different degrees of 
accuracy. This is more likely to be the case when comparing 
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wells of different companies, because of variations in 
cedure, care and equipment used in making the measuremeay 

Controlling the flow by means of one or more flow-be, : 
is the most widely used method of applying pressure cuadd 
to oil wells, and is by far the most practicable and succenfe 
method yet available. It is the accepted standard Practice ¢ 
place the flow-bean in the flow line close to the well heag sad 
upstream from the oil and gas separator. On a large well the 
flow -beans comprise an important part of the Christmas tree 
connections. On large high-pressure wells they are usually 
installed in duplicate and may be used either singly or to. 
gether to control the flow from the well. In deep wells in the 
Kettleman Hills field, California, two or more adjustable flow. 
beans are included in the casinghead hook-up. 

Flow-beans are of three general types; non-adjustable, a4. 
justable, and removable. The latter is the bottom-hole type of 
choke that can be placed at any desired point in the tubing of 
the well and removed, or replaced, without disturbing the 
tubing. 

In the testing of wells, the adjustable type of bean jg jn 
most general use. Not only is it possible to obtain a close ad. 
justment of the bean opening, but it is also possible to make 
the adjustment without greatly disturbing the flow of the 
well. Too much disturbance of the flow while a test jg in 
progress, and especially while changing the bean opening, wil 
usually delay the flow conditions in the well reaching equj- 
librium and prolong the period of test. 

Beans of the non-adjustable type have to be removed when 
a change of bean opening has to be made. For this reason, 
they are usually installed on the well in duplicate so tha 
when a change in flow-bean opening is necessary, the flow 
can be instantly switched from one bean to the other, To 
obtain the exact opening desired may entail having a large 
number of beans of different size openings on hand. 

Where very close control is desired it is good practice to 
use the adjustable type of bean. A change of bean opening 
is accomplished by the turn of a handle and the adjustment 
can be made as fine as desired. 

A fuller utilization of the gas energy and a better flowing 
efficiency can often be obtained by the use of a bottom-hole 
choke. With the surface flow-bean the pressure at the tubing 
head and on the downstream side of the flow-bean is often 
excessively high, and very much greater than is at all neces- 
sary. The gas is at high pressure and is capable of doing more 
work. By the installation of a bottom-hole choke in the 
tubing it is possible to flow the well so that by the time the 
oil and gas reach the surface the pressure is at or near atmos- 
pheric pressure, or, if desired, at or near trap pressure. 

One reason for the limited use of bottom-hole flow-beans 
has been the mechanical difficulties that have had to be faced. 

Bottom-hole beans of the non-adjustable, non-removable 
type have been experimented with in wells for years. Regard- 
less of how good the results obtained, however, they are gen- 
erally found to be impracticable in every-day oil-producing 
operations. A change of flow-bean size necessitates pulling 
the tubing, and this one factor alone is a serious limitation. 
Paraffin or sand troubles in a well also militates against thei 
use on account of clogging or cutting out. 

With the development of removable bottom-hole chokes 
and adjustable bottom-hole flow beans within the last few 
years, the use of bottom-hole beaning as a method of pressute 
control in flowing wells is gradually coming into use. Theit 
use at present is confined largely to the pressure control of 
gas wells, in which service they have been singularly suc- 
cessful. The theory underlying the use of bottom-hole chokes 
in flowing oil wells is sound.'' A thorough understanding 0 
the well conditions, however, is essential to their successful 
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Fig. 5—An interesting record of a well produced under 

ssure control. Note the sudden drop in gas and oil pro- 

duction and pressure, and the increase in gas-oil ratio when 
water appeared in the well 
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psi - 
yse in practice.’ We shall have occasion to discuss flow- 
beans, their construction and operation, in greater detail in a 
future article. 

Wells vary in the thickness and position of their produc- 
ing sands. In the Mid-Continent and in the fields of the 
eastern United States sands are relatively thin and continuous. 
In California and in some fields of the Gulf Coast the pro- 
ducing sands may be several thousand feet in thickness. These 
sands, instead of being continuous, are interbedded with bodies 
of shale and other unproductive strata. Some of the producing 
sands are so discontinuous that they can only be grouped into 
producing zones according to whether or not they are under 
the same pressure and have similar producing characteristics. 
In such cases, a well may be producing from several sands, 
each of which is under a different pressure and has a different 
gas-oil ratio. Producing such wells under proper pressure 
control must be based on a close study of the well condi- 
tions.’* Production from the sands having a high gas-oil ratio 
must be restricted to a greater degree than the production 
from the sands with a low gas-oil ratio in order to utilize the 
gas energy to the best advantage in flowing the well. 

In such cases, accurate and detailed records of the wells 
must be kept, including the daily production of oil and gas, 
the tubing and casing pressures at the well head, the gravity 
and character of the oil and gas, and flowing characteristics 
under different operating conditions. The pressure, the gas and 
oil content, and the physical character, thickness and depth 
of each producing sand penetrated is usually determined when 
the well is drilled. All such information is used in determin- 
ing the proper rate at which to produce the well by pressure 
control, 

It is obvious that when the output of wells of this type 
has to be curtailed, there is a wide choice of flow conditions 
that can be imposed on the well to make it produce at the 
desired rate.** 

By varying the depth of the tubing in such wells it is pos- 
sible to change the fluid level'® and hence the pressure at the 
face of each producing sand. By intelligent adjustment of the 
tubing depth in the well and the flow-beans at the surface, 
flow conditions may be established that will maintain the de- 
sired pressure on the face of each producing sand. 

The critical pressure that will result in a minimum gas-oil 
ratio for the well cannot be determined by any direct method 
or by any fixed rule. A high-pressure gas sand might be 
present in the well that it is not desired to produce. In that 
case an effort would be made to produce the well with as 
high a pressure on the face of the high-pressure gas sand as 
the rate of flow would permit. If this pressure were not 
enough to hold back all the high-pressure gas in the sand it 
would necessitate either reducing the rate of flow or pro- 
ducing the well with a high gas-oil ratio. 

Another difficulty in the pressure control of flowing wells 
of this kind is the danger of loss into thief or barren sands. 
This condition has to be continually guarded against. It is a 
dificult problem, for as the well is produced the producing 
characteristics of each producing sand are undergoing a 
change. Seldom do any two producing sands become depleted, 
diminished in pressure, or undergo the same degree of change 
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in flowing characteristics. How fast these changes occur in 
cach producing sand as the well is produced depends upon 
the oil and gas content and the physical character of the 
formation of each producing sand. 


Then there is the problem of water encroachment to be 
considered. A differential pressure between the well and the 
sand must be maintained that will hold the water in check 
as the well is produced. 


These are among the most difficult problems in the whole 
domain of oil production and we shall have occasion to con- 
sider how these problems are attacked in the field. A mastery 
of some of the principles involved in the solution of such 
problems will aid in analyzing many of the more common 
difficulties met with in the field. 


e 
QUESTIONS 


1. What is meant by Pressure Control as applied to an oil 
well? 

2. What is the Gas-liquid ratio? The Natural gas-oil ratio? 

3. What is a common source of error in making gas measure- 
ments at flowing wells? 

4. What is the advantage of using an adjustable bean in flow 
tests? 

5. What advantages are to be gained by bottom-hole chok- 
ing? Explain. 

6. What difficulties in applying pressure control are present 
in a well producing from several different sands? 
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Get the Benefits of Internationa| 








International Trucks have won the confidence of oil men by their 
outstanding performance and dependability. This picture shows a 
3-ton International hauling casing in East Texas. 


NTIL you have put International Trucks and Mc- 

Cormick-Deering Power to work you cannot realize 
the savings they effect. They have an impressive record for 
economy of operation and maintenance that is of vital 
interest to every oil man. 

International QUALITY and International SERVICE 
are responsible for this record. 

QUALITY is the guiding factor in International Har- 
vester engineering . . . and International manufacturing 
policy carefully guards the high standards that have been 
set up. A distinct feature in International-built engines 
is replaceable cylinders which permit the replacement of 
cylinders without the expense of reboring or replacing 
the entire cylinder block. And, of course, hardened ex- 
haust-valve seat inserts are an International Truck engine 
feature. 

International Harvester SERVICE protects Interna- 


McCORMICK - DEERING 
POWER UNITS 


Oil field operators are 
turning to McCormick- 
Deering Power Units as 
the most economical 
power for pumping oil 
wells. Reports from many 
users show monthly sav- 
ings of more than $100 
per well compared to 
steam and electrical power. 
A typical installation is 
shown at the right.. 
pumping for the H. S. 
Moss Producing Co., Kil- 
gore, Texas. These efficient 
power units can be 
equipped for natural gas 
consumption, thus provid- 
ing extra savings. 
















QUALITY and SERVICE 


tional Trucks and McCormick-Deering Power in their 
daily work. The largest Company-owned truck seryjcg 
organization in the world services Internationals, and a 
network of Company-owned branches, McCormick-Deer. 
ing distributors, and thousands of dealers, are equipped 
to render factory-standard service on McCormick-Deer. 
ing Power. 

Before you make a decision on trucks, industrial trac. 
tors, Or power units, investigate International Trucks 
and McCormick-Deering Gasoline and Diesel Power, The 
nearest branch, distributor, or dealer, will give you in- 
formation. Truck sizes range from 1/,-ton to 71/,-ton, 
There are six McCormick-Deering Industrial Tractor 
models, including wheel and crawler types, and four 
sizes of McCormick-Deering Power Units. 


INTERNATIONAL HARVESTER COMPANY 


OF AMERICA 


( Incorporated) 


606 So. Michigan Ave. Chicago, Illinois 
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Fig. 8. Overhead connection type still (header boxes open) 


Refinery Equipment 


LL petroleum distillation processes are fundamentally the 
same. In all these processes the charge stock must be 
heated, the mixture of vapors produced must be separated 
into products and the products must be condensed and 
cooled. If the engineer understands the uses and limitations 
of the various equipment that is available for these pur- 
poses he will be able to outline a logical flow diagram for a 
process or be able to pass judgment upon processes that may 
come to his attention. The various pieces of refinery equip- 
ment, such as pipestills, fractionating towers, condensers, 
coolers, and strippers, will be briefly discussed. 


PIPESTILLS AND HEATERS. The pipe or tube still 
is the most commonly used heater. In many plants shell stills 
are still in use, but they are seldom installed in new plants. 
Tubular steam heaters are also used if the stock is to be heated 
to a relatively low temperature. Steam heaters are similar in 
construction to tubular condensers and heat exchangers. These 
will be discussed later. 

Pipestills consist of seamless steel tubes, housed by refrac- 
tory brick and supported on the outside of the still by struc- 
tural steel. The tubes are connected to other tubes by return 
bends as indicated in the overhead convection type still. 
Fig. 8. Some of the tubes are in the combustion chamber and 
these tubes absorb heat by radiation from the flame and the 
hot walls. Other tubes, called the convection section, absorb 
heat from the hot flue gases as the gas travels around the 
tubes and out to the breeching and stack. Arrangements of 
these two sections, the radiant and the convection, are shown 
in the line diagrams, Fig. 9. Pipestills are generally grouped 
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as radiant and convection types of stills, depend- 
ing upon which section of the still absorbs the 
largest amount of the heat. Thus, stills (c), (d) 
and (b) can easily be built with a large amount of 
radiant surface and are classed as radiant type stills, 
while stills (f) and (e) absorb a large proportion 
of the heat by convection and are classed as con- 
vection type stills. A large proportion of radiant 
surface causes the rate of absorption (B.t.u. ab- 
sorbed per sq. ft.) to be low while a small amount 
of radiant surface causes high absorption rates. 
Since the heating of oil, without producing coke in 
the tubes, is a difficult operation the radiant, mild- 
heating types of stills have been generally accepted, 
and stills of the type (f) are now rarely seen. 
Another way of getting low absorption rates in 
the radiant section is by flue gas recirculation (e), 
Fig. 9. These stills have been used extensively in 
several cracking processes because the absorption 
of heat at high temperatures (850 to 950 deg. fahr.) 
is particularly conducive to the formation of coke. Recircu- 
lation stills are expensive and involve a continuous power ex- 
pense, but the rate of heat absorption can be varied at will by 
changing the quantity of gas that is recirculated. Preheated 
air tends to increase the flame temperature and the intensity 
of radiation. Hence air preheat and recirculation act in oppo- 
site ways. Air preheaters are not used extensively in refineries. 


FRACTIONATING TOWERS. During heating, 
whether in a pipestill or a shell still, a mixture of vapors re- 
sults. The vapors and the unvaporized oil are admitted to 
the vaporizer section of the tower. Normally this section is 
situated about four plates from the bottom of the tower. The 
vaporizer section can be built just as any other tray except 
that the distance to the next tray above is at least 27 in., 
whereas the distance between regular trays is about 22 inches. 
The general features of a bubble-cap type of fractionating 
plate or tray are shown in Fig. 10. Liquid (reflux) flows 
from tray to tray through the downspouts. As it flows across 
the tray, the vapor passes through the bubble caps and 
through the liquid, promoting intimate mixing. 





Separation of the vapors into products having a limited 
boiling range is accomplished by means of a cooling agent, 
reflux, which is pumped into the top of the tower. The 
cooling agent usually has the same composition as the over- 
head or lightest product produced from the tower. If any 
vapors, having a high boiling point, reach the top plate they 
are condensed by the relatively cool reflux. As they are con- 
densed, heat is delivered to the reflux and a part of it is 
vaporized. Thus the entire vapor that leaves the top tray has 
the composition of the overhead product and the liquid over- 
flowing to the plate below the top is no longer pure overhead 


45 





Engineering Fundamentals Department 





product because it contains the 
condensed high-boiling material. 
Each plate functions in this man- 
ner so that each plate has a liquid 
of different composition on it. As 
we descend the column the liquid 
consists of higher and higher boil- 
ing material and as we ascend the 
column the vapor consists of 
lower and lower boiling material. 
The lowest boiling product passes 
out of the top of the column 
(along with the reflux) as a vapor 
and the higher boiling products 
(such as kerosene and gas oil in a 
topping distillation) are drawn as 


liquids from different trays in the column. 

The plates below the feed plate or vaporizer are normally 
steam stripping plates and do not function as above, but 
they are constructed in the same manner. The function of 
these plates will be discussed under stripping. 


VAPORIZERS. Frequently the hot oil from a pipestill 
is admitted to a vaporizer rather than into the vaporizer 
section of a bubble tower. The vaporizer is nothing more than 
a plate steel vessel in which the unvaporized oil accumulates, 
and the vaporized portion passes on as a vapor. In a sense it 
corresponds to the steam drum of a boiler. With a proper 
tower design the vaporizer can usually be dispensed with 
entirely. However, in certain operations, such as cracking, 
the hot oil vaporizes so violently that a part of the liquid 
residue may be carried as droplets in the vapor, and under 
such conditions a separate vaporizer outside the tower is ad- 
visable. The vaporizer should have enough capacity to ac- 
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Fig. 10. Details of simple bubble tray 


Fig. 9. Types of pipe still construction 
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izer is advisable. 

STEAM STRIPPERS. The separation of side products 
from one another by a fractionating tower is not good be. 
cause light vapor must pass the side-draw plates on their way 
to the top. Part of the light vapor is dissolved in the liquid 
side-draw products. In other words, the kerosene from a top- 
ping unit may contain a small amount of heavy gasoline and 
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cumulate liquid for a few minutes and thus act as a Surge 
tank in case of erratic operation. 

If the charge stock contains abnormal amounts of solid 
materials such as coke, sand, lime, rust, etc., a separate Vapor- 


the gas oil may contain a little heavy kerosene and even q 
trace of gasoline. These contaminations are most economically 
removed by stripping with steam. In such an operation the oil 
flows down a small bubble tower and steam passes up through 
the tower. The steam causes part of the oil to be vaporized 
but the vaporized part is lighter than the original oil and con- 
tains most of the contamination. The steam and the part 


that is vaporized passes directly 
back into the main column above 
the drawoff plate. 

A separate stripping column sit- 
uated close to the main fractionat- 
ing column is the usual arrange- 
ment, but certain manufacturers 
have installed the stripping plates 
within the main column (internal 
strippers) . 

The plates below the feed in the 
main column are stripping plates 
for the bottoms product. Steam 
bubbles up through these plates 
and into the vaporizer, carrying 
with it the “‘light-ends” that have 
been stripped from the bottoms 
product. 


CONDENSERS AND 
COOLERS. This equipment is 
built in two general types, coil-in- 
box and tubular. The cost of each 
of the two types is about the same, 
although the tubular type is less 
expensive when used under suit- 
able conditions. The tubular type 
is not usually used if the cooling 
water is hard or if severe corrosive 
conditions exist. 
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Coil-in-box condensers and coolers consist of pipe con- 
nected together with bends in a series arrangement with the 
entire coil supported in a plate-steel water box. In condensers 
the volume of vapor is so large that several rows of tubes are 
manifolded together so that the vapor passes in parallel 
through the several rows. In coolers, however, the volume of 
liquid that is handled is much less and the tubes are con- 
nected in series throughout. The liquid traverses the top tubes, 
then the second layer down, etc., through the entire coil. 
Class C cast iron pipe with Class D fittings is considered as 
the best practice, but for mild conditions extra heavy pipe 
with malleable fittings is used. 

Tubular condensers and coolers are constructed in much 
the same way as exchangers. Note Fig. 11. The shell is usually 
constructed of cast iron but for high-pressure service cast- or 
forged-steel shells are required. Steel or admiralty metal tubes 
are used, depending upon the corrosive conditions and the 
remperature. The vapor occupies so much volume that it is 
usually passed through the shell-side or outside the tubes, and 
the cooling water is passed through the tubes or the tube-side. 

The amount of heat transferred per sq. ft. of surface is 
much greater in the tubular equipment because of the greater 
velocity of the fluids, but the cost per sq. ft. is higher, with 
the result that the total cost is about equal for the two types. 


HEAT EXCHANGERS. Exchangers are used to re- 
cover some of the heat that is contained in the products from 
the fractionating tower. They are similar to tubular coolers 
but the charge stock is used as a cooling medium rather than 
water. The general construction is indicated in Fig. 11. 


The amount of heat that is transferred from the product 
to the charge stock is dependent on several factors. The most 
important of these are (1) the temperatures of the two 
stocks, (2) the velocities of the two fluids past the heating 
surface, and (3) the viscosities of the two stocks. Obviously, 
the larger the difference in temperature of the two stocks 
the more rapid the transfer of heat. Likewise, high velocities 
and low-viscosity fluids tend to permit the transfer of more 
heat. 

The hot product from the fractionating tower is usually 
at a low pressure and hence it is usually passed through the 
shell-side of the exchanger. 


OTHER EQUIPMENT. All the aforementioned equip- 


ment is most important for an understanding of distillation 


Fig. 11. Double-pass floating-head type exchanger (baffles not shown) 
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processing, but many other pieces of equipment are used. 
Pumps, with which to handle the various liquids, are neces- 
sary. If gas is produced, gas separators are necessary. The 
reflux used in fractionating towers is usually handled with a 
centrifugal pump and hence a reflux accumulator is usually F 
necessary in order to provide a suction head for the centrif- 

ugal pump. If a solid material, such as coke, is produced, a 
vessel for the accumulation of the solid such as coke-drums, j 
settlers, etc., may be required. 































QUESTIONS 


1. Name three types of equipment that are used for heat- 
ing oil. 

2. How can a mild or low rate of absorption be obtained in 
the radiant section of a pipestill? 


3. Distinguish between tubular condensers, heat exchangers 
and steam heaters. 


4. Why must side-draw products from a fractionating tower 
be stripped with steam? 


5. Under what conditions are tubular condensers and coolers 
unsatisfactory? 


6. Compare the temperatures on various plates of fraction- 
ating column. Compare likewise the composition of the 
liquid on each plate. 


7. What is the composition of the reflux relative to the 
composition of the products from the column? 


8. What three factors are most important in governing the 
rate of heat-transfer in a heat exchanger? 


REFERENCES 


The details of the design of this equipment is not presented 
completely in any single reference. By far the best method 
of learning about refining equipment is by studying the trade 
bulletins of manufacturing companies or by examining blue- 
prints of installations. 


1. Glenn, “Tube Stills—Their Uses in Modern Refineries,” Refiner, p. 68, 
April, 1931. 
2. Swanson, “The DeFlorez Furnace,” Refiner, p. 69, November, 1930. 


3. Mekler, “The Construction and Operation of Oil Stills,” Furnaces and 
Fuels, August, 1928. 


4. Bell—book, “Am. Pet. Refining,” Chapters X, XI and XII, D. Van- 
Nostrand, second edition. 





5. Badger—book, “Heat Transfer and Evaporation,” Ch. 7, Chem. Cata. 
Co. (1926). 
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PUMPING POWERS 


_ Simple design, rugged construction 
mal — " and dependable lubrication are 
- features that for many years 
have made National 
Band Wheel Powers 
the standard fo, 
multiple pumping, 
Wherever installed, 














their long, continuous, 
trouble-free service, low 
maintenance cost and freedom 
from mechanical difficulties have 
been contributing factors in a complete, uni- 

versal satisfaction. Built in three sizes—all described 


in Bulletin No. 1-B. Your copy is free upon request. 


The Type G-100 Geared Power is the 
latest addition to a line of National 
Pumping Powers whose dependability has 
been thoroughly established by many years 
of service in thousands of installations. 


The high standard in design, material, 
and workmanship characteristic of the 
older National Powers is continued in 
this new unit, and a number of exclusive 
features are combined to produce an 
efficient machine that will serve for years 
with a minimum of operation and main- 
tenance expense. 





THE 


NATIONAL SUPPLY 


COMPANIES 
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Article Ill 
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PUMPS 


Calculation of Efficiencies, Head, 
Horsepower and Other Factors 


UMPS may be classified in various ways, but for consider- 
ation of their mechanical action they may be best con- 
sidered under the following heads: 





1. Displacement Pumps. 2. Impeller. 
a. Reciprocating. a. Centrifugal. 
b. Rotary. b. Jet. 
c. Air Displacement. 3. Impulse. 
d. Continuous flow. 4. Bucket. 


Displacement pumps are those in which the liquid is in- 
duced to flow from the source of supply through the inlet 
pipe, through the inlet valve and into the pump chamber by 
the vacuum created by the withdrawal of some physical 
agency, which, on its return, displaces a certain volume of 
the liquid contained in the chamber and forces it to flow 
through the discharge valves and discharge pipes. 

The methods of computing the various data for the direct- 
scting steam pumps are outlined below. 

Displacement. The displacement of a single double-act- 
ing pump can be calculated theoretically by the formula: 

(34) D= (AXTX12) /231 = .0408 d? T 

in which: 

D = Displacement of double-acting plunger, U. S. 
gal. per minute. 

A = Area of piston or plunger in sq. inches. 

d = Diameter of piston or plunger. 

T = Piston travel in ft. per minute. 

To find the diameter of the water piston or plunger to 
give a specified displacement, we may use: 

(35) d=4.95\/D/T 

in which: 

d = Diameter of the piston or plunger. 

D = Displacement in U. S. gal. per minute. 
T = Piston travel in ft. per minute. 

Example: To find the diameter of a pump piston to handle 
800 gal. per min. at 75-ft. piston travel: 

d = 4.95 \/ 600/75 = 14 in. 


There is a loss of capacity in the operation of a 


Mathematics 


«By P. ALBERT WASHER 9» 


Volumetric Efficiency. The volumetric efficiency of a 
pump is the ratio of capacity to displacement, and equals: 

(38) E,=C/D. 

Hydraulic Efficiency. The hydraulic efficiency is the 
ratio of the total head pumped against to the total head 
pumped against plus the hydraulic losses. 

(39) E,y=H/(H-+L). 

Hydraulic losses consist of frictional losses in the suction 
pipe, pump valves and seats, as well as the velocity head. 

Mechanical Efficiency. The ratio of the indicated horse- 
power of the water end to indicated horsepower of the steam 
end is the mechanical efficiency and equals: 

(40) Em=HPw/ HPs. 

This varies from 50 to 90 per cent and can be determined 
only by actual test. 

Steam Indicated Horsepower. Steam i.hp. is calculated 
by the following formula: 

(41) ihp. = PLAN/33,000 

in which: 

L = Length of stroke in feet. 

A = Area of steam piston in sq. inches. 

N = Number of strokes per minute. 

P = Industrial m.e.p. (mean effective pressure) in 
lb. per sq. inch. 

This formula is one of the most important in the group. 

The Centrifugal Pump. The most important type of 
the second great class of pumps is the centrifugal. In this 
pump, the energy is applied to the liquid by means of pressure 
due to the velocity of a mechanical agency. 

To the average refinery worker the most important item 
as far as the centrifugal pump is concerned is the computation 
of the total head. Not only is this important in ordering a 
pump, but it is absolutely necessary for checking the water 
horsepower and the efficiency of the pump. The total head 
against which a centrifugal pump operates is made up of the 
sum of the following factors: 

1. Friction Head—This consists of pressure drop in the 
































pump due to leaky valves, piston packing, stuffing Fig. | 
boxes, or suction head. This loss is generally stated as —s 
percentage of the displacement and is called slip. ea 
(36) $= L/D 220 
ne og mt _CHARACTERISVIC CURVES | _ 
ema or 
ae , al __cENTRIFUGAL PUMP |__| | 
L = Loss by leakage in gal. per minute. a = from Actua/ Yes?) 
D = Displacement in gal. per minute. «: — 





Slip varies from 2 to 10 per cent, depending on the 
condition of the pump. Five per cent is often used in 
estimation. 

Capacity. The capacity of a pump is the actual 
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volume delivered, and equals displacement minus slip. 





in which: 





C = Capacity in U. S. gal. of 231 cu. in. per 





minute. 





























D = Displacement in gal. per minute. 
S = Slip in gal. per minute. 
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line caused by valves, bends, skin friction, etc. It is calcu- 
lated by the Fanning Formula (Equation 33). 

2. Suction Lift—The suction lift is the vertical distance 
from the head of the water to be pumped to the center line 
of the pump. If water level is above center line this distance 
is subtracted from the sum of the remaining factors. 

It should be remembered that the pressure head available 
to create suction is modified by the temperature of the liquid 
pumped and by gases reaching the pump either with the liquid 
or by air leakage in the suction pipe. 

3. Velocity Head— 

(42) H= V2/64.4 
in which: 
= (.408 X gal./min.) /D* 
D = Dia. of pipe in inches. 

4. Elevation Difference—This is obtained simply by add- 
ing or subtracting elevation of pump from elevation of de- 
livery point. Add or subtract factors accordingly. 

5. Residual Pressure—The delivery pressure desired. 

Next to knowing how to calculate the total head the 
operator is most anxious to check the efficiency of his pump. 
The efficiency of any centrifugal pump is equal to: 

(43) E= (Water hp./brake hp.) 100 

E = Efficiency in per cent. 
(44) Water hp. = (8.34 g.p.m. head in ft.) /33,000. 
(45) Brake hp. = Volts amp. X cos®>< \/N X M/746 
where: 
M = Motor efficiency. (80 to 94 per cent, depend- 
ing on conditions) 
N = No. of phases. 
Cos@ = Power factor of motor, watts/(volts<amp.), 
assume 9 to l. 

Example of use of the above formulae: 

Figure the theoretical horsepower required to transmit 1000 
bbl. of oil per hour under the conditions imposed in the 
problem on pressure drop in the previous article. Use brake 
hp. as 80 and 180 respectively (obtained from equation 47). 

Part 1: 


(142152 1441000) / (60 7.48 & 33,000) 


62 hp. 
Therefore: E = 62/80 = 77.5 per cent. 
Part 2: 
(242315 & 144 1000) / (60 *7.48 K 33,000) = 
128 hp. 


Therefore: E =128/180 = 71.2 per cent. (using motor 
efficiency of 87 per cent). 
The following data on centrifugal pumps are reviewed 
briefly. 
The speed of a centrifugal pump is calculated as follows: 
(46) If D = diameter of impeller in inches, and 
N = r.p.m. 
then: (DX 3.1416 XN) / (1260) =9.6\/H | 
and N = 2200 \/ H/D. 
Changes in speed involve changes in horsepower necessary 
for operation and in resulting head and discharge of the pump. 


Easy Way to Remember 
(47) Capacity varies directly as the 


sped - - - - - - - C varies as S' 
(48) Head varies directly as the 

square of the speed - - - — H «varies as S° 
(49) Hp. varies as the cube of the 

sped - - - - - - - P varies as S° 


(50) Efficiency remains practically constant. 

Example: Pump operating at 1125 r.p.m. Suppose speed is 
increased to 1440 r.p.m. (500 g.p.m., 150-ft. head, 79 per 
cent eff., 24 hp.). What will be the new conditions? 
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Solution: Ratio of new speed to old: 
1440/1125 = 1.28. 
a. 1.28 X 500 = 640 g.p.m. at 1440. 
b. 1.28° X 150 = 246-ft. head at 1440. 
c. 1.28° KX 24= 50 hp. at 1440. 
d. 79 per cent eff. (practically the same). 

When the speed of a centrifugal pump is fixed and : 
change is desired in quantity of discharge and in the head, this 
may be accomplished, where the design of the pump will per- 
mit, by a change in diameter of the impeller. Such will involye 
a change in the horsepower for its operation and in the re. 
sulting head and discharge of the pump as follows: 

(52) C varies as D 

(53) H varies as D* 

(54) P varies as D® 

Where vertical centrifugals are used for water supply: 

(55) Be = (g.p.m.Xhd. in ft. 8.34 X 100) /[33,000 
(b.hp. — losses in shafting, bearings, etc.) | 
where: 

Be = Bowl efficiency in per cent. 
(56) Hd =K+5,+1, where: 
Hd = Hydraulic downthrust in pounds. 
K = Constant worked out for different pumps, 
S, = Shafting weight in pounds. 
I, = Impeller weight in pounds. 

Statements that invariably provoke discussion under the 
subject of centrifugal pumps are well worth mentioning. 

1. The pressures of centrifugal pumps in series are addi- 
tive; or, a centrifugal pump takes whatever pressure is de- 
livered to its suction and adds it to what it makes. If it makes 
100 Ib. and the suction pressure is 100 lb. the total pressure 
is 200 lb. per sq. inch. 

2. Regardless of the specific gravity of the liquid, a cen- 
trifugal pump will always produce the same static head. 

3. Throttling or pinching the discharge will increase the 
power consumption per thousand gallons pumped. 

Statement No. 1 was proved by using formulae from 
Physics. To satisfy a few “doubting Thomases,” however, an 
actual demonstration was made, using two centrifugal pumps. 
One of these was good for a total head of 150 ft., while the 
other was good for 300 feet. 

Statement No. 2 necessitated several different examples to 
make it stick. One of these is given: 

“Suppose a pump is required to elevate brine of 1.2 sp. gr. 
to a static head of 100 feet. Any pump suitable for lifting 
water will also lift brine to the same height. The pressure 
gauge will register the weight of a column of brine 100 ft. 
high. A column of water 100 ft. high would show 43 |b. 
pressure. As brine is 1.2 times heavier than water the gauge 
will show: 43.1 X 1.2, or 52 lb. pressure. 

Statement No. 3 proved to be an interesting method of 
acquainting each member with the characteristic curves and 
their significance. A typical set of curves were calculated by 
the formulae given in this article and plotted on graph paper 
as shown in Fig. 1. The situation can easily be visualized by 
drawing a valve being throttled. To bring out clearly the 
meaning of throttling certain points were selected from the 
characteristic curves and tabulated as follows: 


Flow in gal./min. - - - - - - - - - 5000 4000 3000 
Head in ft. - - - - - - - = - - = 180 200 213 
Efficiency - - - - - - - - = = = = 74 71 §9 
Bhp. - - - - - - - - - = = - - 310 287 255 
Cost, dollars per day (assume Ic/kw. hr. - - 61.60 56.70 50.60 
Cost, cents per 1000 gal. - - - - - - - 0.85 0.99 1.17 


Motor eff. of .9 used in calculations. 

This procedure quickly revealed to the average man the 
expediency of using the proper capacity pump for the oc- 
casion. Thus, instead of operating a 5000-g.p.m. pump when 
the flow was only 3500 g.p.m. he realized the most economical 
procedure was switching over to the pump of smallest capac- 
ity, that is, the 4000-g.p.m. pump. 
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Do this and you can’t go wrong, whether it’s cas- 
ing or tubing you need for a well, pipe for a long 
line, or a pipe for the building of a new refinery 
or the maintenance of an old one. 

Certainly most pipe has a dependable weld, 
but Republic Electric Weld is 100 per cent. Some 
pipe can be had in long lengths—Electric Weld is 
made up to 50 feet. And as you check the features 
of this better pipe you will find that while other 
makes possess some of them, only Republic Elec- 
tric Weld can honestly claim to have them all. 

And it’s all in the way it’s made. Clean strip is 
formed cold to a perfect round. The seam is 
welded by electrical resistance where the edges 
meet. No metal is added at the weld and the 
grain structure is virtually the same at the weld as 
at any other point in the pipe wall. No furnaces 
to cause scaling. No heating of the entire mass 
of metal to make it out of round. No long cool- 
ing to jeopardize its straightness. 

Before you buy pipe check into the advantages 
that Republic Electric Weld Pipe will bring to 
your particular work—find out how it will save 
you time and money. Write for a copy of “Elec- 
tric Weld Pipe:’ A reading is convincing. 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES =QRSS” YOUNGSTOWN, OHIO 


REPUBLIC 


ELECTRIC WELD 


LINE PIPE - CASING > TUBING 
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Oilbath Geared Power 


HE Or WeLL SuppLy COMPANY 

of Dallas, Texas, recently added the 
Imperial No. 50 to its line of Oilbath 
Geared Powers. It is of the stationary 
spindle design and is similar in con- 
struction to the Imperial No. 80 (ec- 
centric-type). It is smaller than the 
No. 80, however, and is rated 50 hp. at 

















20 s.p.m. for oil field service. This is 
a very Conservative rating since its in- 
dustrial capacity (Lewis formula) is 
172 hp. at 20 strokes per minute. 

The double reduction gears are of 
the silent helical type and are fully 
heat-treated to provide the best wear 
characteristics and assure long life. The 
main gear and eccentrics revolve as a 
unit around the stationary spindle 
which is an integral part of the strong 
semi-steel base. Extra-large bronze 
bushings carry the radial load of the 
main gear and eccentrics. A heavy-duty 
ball thrust bearing supports the weight 
of the main gear and eccentrics. The 
high-speed and intermediate speed shafts 
are mounted in heavy-duty Timken 
tapered roller bearings. 

The base and cover form an oiltight 
and weatherproof enclosure for the 
gears and bearings which are lubricated 
by a combination oilbath and positive 
forced-feed circulation system. The oil 
pump is mounted on the outside of the 
gear case where its operation is readily 
inspected. It forces oil to all the wear- 
ing parts through individual oil lines 
by means of separate plungers, thus as- 
suring lubrication at all times. The oil 
pump is driven by a short chain drive 
from the high-speed shaft. 

The Imperial No. 50 Oilbath Geared 
Power is equipped with either one or 
two eccentrics which are regularly 
furnished for a 24-in. or 30-in. stroke. 
The eccentric straps are of large cross- 
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section, lined with babbit and provided 
with forced-feed lubrication. The wear- 
ing surfaces are protected from the in- 
trusion of foreign matter. Each eccen- 
tric strap is provided with 18 clevis 
holes which are protected from wear by 
replaceable hardened-steel bushings. 
The clevis pins are drilled for Alemite 
lubrication. 

The overall reduction ratio, 27.8:1, 
is very satisfactory with any type of 
prime mover ordinarily used in the oil 
fields. Sturdy and compact construc- 
tion and minimum height of the pull- 
rod connections above the foundation 
are some of the outstanding features of 
this Power. It is offered as an efficient 
and dependable unit for all central 
power installations within the limits of 
its capacity and is especially recom- 
mended for pumping a large number of 
shallow wells. 





Wiper for Lufkin Cagers 
Tapes 


APE WIPER No. 599 is announced 

by the Lufkin Rule Co. It is a sturdy 
and compact attachment, fitting all 
Lufkin Oil Gagers Tapes, and wipes the 
oil from the line as it is wound on reel. 
Such a tape attachment has long been 
needed, and the Lufkin Wiper will no 
doubt serve the purpose well, for, the 
manufacturers state, it has been de- 
signed with the aid of suggestions from 





practical oil men in the various fields 
and has been thoroughly tried out. 

The tension of the Wiper pads is 
easily regulated by thumb screw, which 











screw is headed so it cannot become lost 
With it the tape line can also be helj 
at any point. The pads are easily te. 
placed, and six extra ones are packed 
with each Wiper. 

Position in which wiper is placed on 
tape frame is shown above. It can be sp 
assembled in the field on old tapes, and 
when wanted on new tapes it is neces. 
sary only to specify “with wiper” and 
they will be supplied so assembled, 





Oil Field Servicing Winch 
T HE ALLSTEEL Products Manufac. 


turing Company, Wichita, Kansas, 
has designed a double-drum field sery- 
icing winch for mounting on Cater- 
pillar Thirty-Five Diesel or gasoline- 





powered wide gauge or standard trac- 
tor. These units, known as type HB-35, 
like all Allsteel units, are equipped 
with the company’s patented wedge- 
action brakes, alloy brake flanges and 
Timken bearing drums. An important 
feature is that the parts in both drum 
assemblies are standard. 

The HB-35 lower drum has a ¢a- 
pacity for 7400 ft. of 9/16-in. line; the 
upper drum has a capacity for 4300 ft. 
of 9/16-in. line, and is the correct size 
for wells up to 4000 ft. in depth. The 
weight of this unit, exclusive of the 
tractor, is only 5400 pounds. 

These double-drum winches are built 
in two larger sizes—for the Caterpillar 
Fifty and the Caterpillar Seventy-five 
tractors, as well as for Allsteel HS, KS 
and MS series skid winches, thereby 
furnishing a size double-drum unit for 
any depth well. 
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WHAT’S BACK OF WIRE ROPE IS VITAL 






SPECIAL LINES 
FOR ANY JOB 


Noruine can replace ex- 
perience in the drilling of a 
well. And—only experience 
can produce Wire Lines that 
most efficiently and eco- 
nomically meet every require- 
ment of the driller. It is this 
background of wire making 
experience—over 100 years 
of it—that causes a great ma- 
jority of operators to turn to 
the American Steel & Wire 
Company for lines of special 
size, construction and grade 
—lines to meet specific and 
unusual conditions. Whatever 
your need, ordinary or spe- 
cial, whether it be Cable Tool 
or Rotary Drilling Lines—or 
for Bailing, Sucker Rods, 
i Tubing, Casing or Pump- 
ing Lines—here you will 
find unequalled quality and 
the most helpful type of en- 
gineering service. 
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Blowout Preventer 


O" CENTER Toot ComMPANy’s im- 
proved blowout preventer has 
only two main parts when assembled; 
the main body, 
which is on the 
casing during 
the entire drill- 
ing job, and 
the packing 
unit, which 
latches around 
the drill pipe if 
gas pressure 
threatens. With 
a slight lower- 
ing of drill pipe 
after the pack- 
ing unit has 
been latched 
around it, the 
steel shoulder 
of the packing 
unit clamps 
under the shoulder of the main body 
eccentric band. The tension spring, 
shown here, pulls eccentric band tight 
after the packing unit enters the pre- 
venter body. 

The higher the pressure, the tighter 
the seal effected by rubber packing ex- 
panding against the preventer body. 

This new O-C-T preventer is made 
of cast chrome nickel steel up to and 
including 5000 Ib. test. 

Complete description is given in the 
company’s 1934 catalog. 








Oxweld Straight-Line 
Cutting Machine 


i CUTTING MACHINE, known 
as the Oxweld Straight-Line Cut- 
ting Machine, has been added to the 
Oxweld line of welding and cutting ap- 
paratus by The Linde Air Products 
Company, 30 East 42nd Street, New 
York. 


This machine consists essentially of 
a steel channel supporting base, a means 
for moving the blowpipe, and adjust- 
ments for setting the blowpipe to cut 
bevels. Motion in two directions is pos- 
sible: 45 in. longitudinally and 73%, in. 
laterally. The machine can be furnished 
either with two traverse hand-wheels 
for hand operation, or with one hand- 
wheel and a 110-115-volt universal 
motor, either of which can be used by 
simply throwing a lever. 

The carriage is supported by a three- 
point suspension and an automatic 





catch disengages the carriage from the 
worm drive when the end of the track 
is reached. The working parts are com- 
pletely protected from dirt by a metal 
cover assuring trouble-free operation. 
The machine has a linear speed range of 
up to about 33 in. per min., depending 
on the gear ratio specified when order- 
ing; and has a governor graduated in 
inches per minute for setting the speed. 
A reverse switch permits motion in 
either direction. A straight, steady cut 
is assured by roller springs that keep 
the gears in mesh and the carriage 
steady. The machine is light enough 
to be readily portable, but bolt-holes 
are provided for fastening it to a per- 
manent support if this is desired. 

The manufacturer states that, for 
the shop requiring a cutting machine 





UFKIN FOuNDRY & 

MACHINE CoMPANY, 
Lufkin, Texas, has placed 
on the market a practical 
safety device for use in 
conjunction with central 
pumping. It is a safety 
coupler and crosshead that 
has simple, positive opera- 
tion with no chance for 





injuring workmen when 
throwing wells off and on. 
To throw off the well, simply raise 
weighted lever “A.” To put the well on 
the pump simply throw lever “B” for- 
ward. The pipe cylinder is bored and a 


piston is fastened to power connection 
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Safety Coupler and Crosshead 


ens 





to which is arranged an automatic 
hook to pick up or release the rod 
line. The cylinder is dust-proof and 
contains sufficient oil for splash lubri- 
cation. 


for trimming or beveling pl ; 
machine is ideal, clean, Entshet be 
being made with greater accuracy a 
greater speed than can be made } 
hand; and in shops where straight-lo, 
cutting is a regular operation, the tia 
and waste saved by a machine like thi 
soon pays for it. ; 





Cut and Pull Tool 


5. &. Abercrombie Company, Hoy. 
ton, Texas, has improved the original 
Cut and Pull Tool which was recent| 
acquired by this company from Charle 
R. Edwards and Houston Engineer 
Inc., as an addition to Abercrombie; 
Red Ball Cutting Service in United 
States fields. Sales of the tool in forej 
fields has been retained by the former 
owners. 

The combination Cut 
and Pull Tool cuts and 
pulls the string of pipe 
on the same trip, as an 
inside cutting job, there- 
by eliminating many 
round trips. The cutting 
blades, operated by posi- 
tive control, are driven 
out and withdrawn by 
a reliable method. Means 
are provided for center- 
ing and aligning the tool 
with the “fish” and for 
rotating and washing 
down to remove sand or 
shales from the “‘fish.” 
If desired, the spear can 
be engaged before the 
cut is made so as to sus- 
tain the weight of the 
casing about to be cut 
off, thereby relieving 
cutters of danger of 
breakage. 

The improved tool gives notice to 
the operator when the cut is completed, 
due to relieved strain of cutters and re- 
sulting in a change in pump pressure 
that has been driving the cutters. 

The pulling device, an integral part 
of the combination tool, releases or en- 
gages the casing by a quarter turn of 
the drill pipe and a slight movement 
(down to release and up to engage the 
casing). A new cut can be made simply 
by moving up or down to a new po- 
sition. All the cuts made can be pulled 
out of the hole. 

All the cuts of the tool are per- 
formed without a trip out of the hole, 
since there are no triggers or trips em- 
ployed to require hand resetting after 
a casing hold has been made. 

Acquisition of this tool, and im- 
provements made, give J. S. Aber- 
crombie Company a total of seven 
patents on pipe cutting and recover- 
ing tools, and other patents are still 
pending. 





T he PETROLEUM ENGINEER 











loys. 
Binal 
ntly 
ates 
cers, 
bie’s 
hited 
eign 
rmer 


> to 
ted, 
| re- 
sure 


Dart 


1 of 
ent 


the 
ply 


po- 
lled 


yer 
ole, 


fter 

















A Gas Engine-Powered 


Crude Oil 


Pipe Line Station 


HE first installations of gas engines as prime movers 

for driving high-speed pipe line pumps were made by the 
Phillips Pipe Line Company when it built its gasoline carrier 
from the Texas Panhandle to St. Louis, Mo., in 1930, and 
now this company has adopted the gas engine for service on 
its latest crude oil transportation system. 


The use of relatively slow-speed engines to operate cen- 
trifugal pumps through step-up gears has been a marked 
trend in pipe line construction work, and the adoption of 
this method by the Phillips Company on the newest addition 
to its crude oil carrier system is another advancement in 
bringing about their wider usage. 

Last spring, Phillips Pipe Line Company completed a 210- 
mile 8-in. pipe line from the Oklahoma City field north to 
Thrall, Kan., where it tied into the company’s existing line 
to its Kansas City, Kan., refinery. Two stations on this 
line have been equipped with gas engines as prime movers 
for the pumps. 


The company’s Oklahoma station, located on the north- 
eastern outskirts of the Oklahoma City field, consists of five 
gas-driven units and two electrically operated pumps. The 
gas engines are 165-hp. Bruce MacBeth units that operate at 
250 revolutions per minute. Between the engine shaft and 
the Farrell gear increasers a Fast flexible coupling is being 
used, while a similar make of coupling is being used between 
the gear increasers and the Goulds centrifugal pumps. 
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Double-duty gas engine prime mover at 
Phillips Pipe Line Company station. Fly- 
wheel end drives, through gear increaser, 
a centrifugal pump. Generator, shown 
to the right, supplies current 

for auxiliaries 





By WARREN 
L. BAKER 


Several interesting features developed 
in connection with coupling the engines 
to the pumps through gear increasers 
when the company constructed its gaso- 
line line. Tests revealed that the pumps 
tended to run at uniform velocities while 
the gas engines operated at non-uniform 
rotations. Consequently, it was necessary 
that steps be taken to prevent shaft 
breakage. To remedy this a type of flex- 
ible coupling was installed between 
the engines and the gears that would 
not only compensate for a small 
amount of misalignment, but would, 
through resilient elements, take up 
the non-uniform rotation of the 
engines and prevent such rotations from 
reaching the pumps. The coupling used 
between the gear increasers and the 
pumps was designed to compensate for 
misalignment without setting up whip or 
crank action. The same type of coupling 
is being used in the Oklahoma station, 
and, as on the gasoline line, proving very satisfactorily. 

The engines are operated on residue gas obtained from some 
of the Phillips Petroleum Company’s gasoline plants in the 
Oklahoma City field. The fuel is introduced into the prime 
movers while passing through low-pressure regulators. 

The engines are of the open jacket water type. Water 
for cooling purposes is procured from the production com- 
pany’s water system, from which source it is piped to a 
water tower. The water flows by gravity from the tower to 
the engines and then to turbine pumps that return it to the 
water tower. 

Two of the gas engines are equipped so that they are con- 
nected to generators at one end and to the pipe line pumps 
at the other. These are used for generating electric current 
for operating the small auxiliary units. They are connected 
to the engines by V-belt drives. 

The station has handled a peak load of 71,000 bbl. of 
crude oil per day, but now with a lower allowable being 
given the Oklahoma City field, its daily throughput is much 
lower. 

The Oklahoma station is located at the junction of two 
lines, the 8-in. line to Thrall and a similar line running to 
Seminole, Oklahoma. It has a manifold of model design, 
which permits any pump to discharge into either line. 
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STRANGE... but TRUE 


HAPPENINGS IN THE PETROLEUM INDUSTRY 


es 





East Texas is the most prolific oil area ever discovered 
and therefore has established many interesting records. 


A few of these are illustrated on this page. +++» 


































Total Combined Production 
of the Uniled States (nine 
states) during first 30 years 


of Industry's hislory was 
405,000,000 barrels: 


One field , East Texas, has 
produced 428,000, 000 
barrels in 34 Years .. 


The East Texas field, discovered in September, 1930, has pro- 
duced more than 428,000,000 barrels of oil (and nobody knows 
how many barrels of. “hot” oil). This is more than was produced 
by all states during the first thirty years following Drake's dis- 
covery well. The gross production of this field is already nearly 
100,000,000 barrels in excess of the ager ape of the Cush- 
ing, Okla., field, discovered in 1913, and more than 50,000,000 
barrels greater than the cumulative output of Santa Fe Springs, 
Calif., discovered in 1921. 
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4 All the hole drilled in com- 
pleting the 11,800 wells in 
the East Texas field would 
make a hole long enough to 
penetrate the earth through 
its center at the equator. The 
total depth of these wells ap- 
proximates 42,475,000 feet, 
or 7,965 miles. The diameter 
of the earth at the equator is 
7,957 miles. 


United States—> 








The oil produced from the East 
Texas field would fill a hole 1350 
feet square, or more than a quarter 
of a mile in depth, length and 
width. If the field’s gross produc- 
5 a tion were to be stored in steel 
meee tankage, more than 7,780 55,000- 
barrel capacity tanks would be 
required. 














During 1933, the East Texas field pro- 
duced 197,000,000 barrels of crude oil. 
This is nearly one-fourth of all the oil pro- 
duced in the United States during the year, 


o and is greater than the combined total pro- N. 
== =| duction of the entire Rocky Mountain dis- ' 
=="; | trict and of California, second ranking pro- 
§ | ducing state, during the same year. | 
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Oil Fields of Mexico Depicted in New 
F Educational Motion Picture Film 





ec 
DESIGNED °° 
REASONABLY PRICED 


CORRECTLY 





An interesting and instructive mental journey “Through 
the Oil Fields of Mexico” is afforded in a new three-reel 


“lent” educational motion picture film, bearing that title, small well production 


prepared under the supervision of the United States Bureau . 
of Mines in coéperation with an oil producing company. iInereased 
The film comprises the latest addition to the Bureau’s com- As 

prehensive library of films visualizing the mineral and allied 
industries. 

A story of the Mexican oil industry would be incomplete 
without portraying the customs of its peoples, the many in- 
teresting and beautiful scenic wonders of the country, and 
—~ the many interesting episodes incidental to the bringing in 
of numerous world-renowned oil wells. 

The first part of this picture, Reel No. 1, offers general 
views around the oil fields of Mexico, including Cerro la 
Pez (Hill of Har), with its numerous oil seepages; Cerro 
la Dicha, one of the richest areas in Mexico; Cerro Azul 
camp, with its camp life, and also shows two of the world’s JUNIOR 
best-known oil wells—Potrero del Llano and Dos Bocas— INSERT PUMP 
especially uncontrolled flow of oil from the first of these, 
which continued for about three months, although part of 
it was saved by a dam built across a river. 

Reel No. 2 pictures a modern camp with beautiful sur- BRADFORD 
roundings at Cpapapote Nunez, close to Tuxpam River and 
near one of Mexico’s richest oil pools; results of fire which 
burned three months at Dos Bocas well; oil gushing in great 
volume from one of several large “spouters” brought in, and 
the catapulting of tools through top of derrick; a gas-ab- 
sorption plant and pump station, illustrating type of equip- 


ment used in Mexico; laying a pipe line; a tank farm where \\ f | E R CA N I? 


crude and refined products are stored; and a refinery. | | | 
Reel No. 3 shows the shipping of petroleum products by | § _ > === 


tank car from Vera Cruz to Mexico City and en route the |b E ) 


beautiful snow-capped summit of Orizaba, monarch of the 
NOW 
ptt K N | 
¢o™ USE Ss | 


The Junior Insert Pump will also 
give longer runs. Inserted type; 
seating rings located below stuffing 
box prevent sand from settling. 











Illustrated leaflet 
on request 





TULSA, OKLA, 
EXPORT OFFICE = 30 CHURCH ST.-NEW YORK CITY 
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Mexican peaks, over 18,000 ft. high; street scenes in Mexico 
City and in Tampico, second largest oil port in the world; and 
a tanker with cargo of oil leaving Tampico and arriving at 
Baltimore; where it is gaged, tested, and pumped by hose into 
pipe line connected with shore tanks. 

Copies of this film, “Through Oil Fields of Mexico,” in 
both the 16 millimeter and 35 millimeter size, may be ob- 
tained for exhibition by educational institutions, engineer- 
ing societies, churches, clubs, civic and business organizations | § 
and others upon application to the United States Bureau of \ 

Mines, Experiment Station, 4800 Forbes Street, Pittsburgh, | } ‘ \ In the Petroleum Field 
Pa. No charge is made for the use of this film, although the | 
exhibitor is required to pay all transportation charges. 
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For tanks, drums, roofing and siding of 
shops, sheds, boiler and belt houses, and 
general sheet metal work, Keystone Cop- 
per Steel gives maximum rust resistance. 
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Lion Oil to Install New Refinery Equipment Insist upon AMERICAN Black Sheets, 
Keystone Rust Resisting Copper Steel 


Lion Oil Refining Company, of El Dorado, Ark., has en- Sheets, Apollo Best Bloom Galvanized * 
tered into a license agreement with Gasoline Products Com- Sheets, Galvannealed Sheets, Heavy-Coated Galvanized Sheets, Formed 


a . . . Roofing and Siding Products, Tin Plates, Terne Plates, Black Plate, Etc. 
an ? ’ ’ ’ 
pany, Inc., to cover a cracking installation of its own design. Write us relative to your sheet steel requirements. This Company also manufactures 
The new cracking installation takes the place of the Burton | U SS STAINLEss and Heat Resisting Steel Sheets and Light Plates for all purposes. 


stills heretofore operated. On the Burton still operations, Lion | AMERICAN SHEET AND TIN PLATE COMPANY, Pittsburgh, Pa. 


Oil Refining Company has been a licensee of Standard Oil 
SUBSIDIARY ¢ UNITED STATES STEEL CORPORATION | 
Company (Indiana), for a number of years. ao er et 
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for high pressure 


oil and gas lines 


Two thousand pounds 
pressure to the square 
inch can be controlled, 
and gas can be passed 
on to the main or the 
distributing line at re- 
duced pressure to suit 
requirements, by the 
use of the proper 
C-F Regulator. Stand- 
ard Regulators are de- 
signed for pressure up 
to 600 pounds. For 
higher pressure, de- 
signs are adapted ac- 
cording to specifica- 
tion. 


The Chaplin-Fulton Mfg. Co. 


28-40 Penn Ave., Pittsburgh, Pa. 

















OFAIN 


No. 599 WIPER 
will fit ALL 
Lure Oil Gagers Tapes 
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This strong 
compact 
wiper is de- 
signed to fit 
all LUFKIN Oil Gagers 
Tapes. Small pads, on which 
the tension is regulated by 
thumb screw, wipe oil from 
line as it is being rewound. 
Six extra pads with each 
wiper; additional pads, one 
dozen in a box. 
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Send for Circular 
or Catalog. 


THE [UFHIN fouLe Co. 


SAGINAW, MICH. 
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New Officers Elected by National 
Bank of Tulsa 


Announcement has been made by the National Bank f 
Tulsa of the election of E. I. Hanlon as chairman of th 
board and of A. E. Bradshaw as president of that institution, 
Mr. Bradshaw succeeds Elmore F. Higgins, who came t, 
Tulsa from New York 
two years ago. 

E. I. Hanlon, acy 
chairman of the board 
has been a resident of 
Tulsa since 1917 and has 
been active in the oil and 
gasoline business. He has 
been identified in finan. 
cial circles in Tulsa since 
1928 and has always 
been keenly interested 
in maintaining for Tulsa 
its prestige as an oil and 
financial center. Hanlon 
started his career in the 
oil business 30 years ago 
in Sistersville, West Vir- 
ginia. He is president of 
Henaghan & Hanlon 
and chairman of the 
board of Hanlon-Buch- 
anan, Inc., and has vari- 
ous other connections in 
the oil and gasoline 
business. 

A. E. Bradshaw, president-elect, has been actively engaged 
in the banking business in Tulsa since 1901. Formerly a 
country school teacher in Seymour, Missouri, he came to 
Tulsa as a clerk in the City National Bank, which was later 
merged with the First 
National Bank of Tulsa. 
Later, with associates, 
he organized the Bank 
of Oklahoma, which 
later purchased the First 
National Bank, of which 
he became an officer. He 
served continuously 
with that institution 
until last September, 
when he resigned as ex- 
ecutive vice-president of 
the First National Bank 
and Trust Company of 
Tulsa to accept the 
presidency of the Okla- 
homa Natural Gas Com- 
pany after having been 


E. 1. HANLON 


active in the reorganiza- 
tion of that corporation. 

Mr. Bradshaw is one 
of the well and favor- 
ably known bankers of 
the Southwest and 
brings to the National Bank of Tulsa long experience and a 
wide acquaintanceship. In commenting on his connection 
with the National Bank of Tulsa, Mr. Bradshaw said: 

‘It is a source of deep gratification to me to have been 
asked to assume the presidency of the National Bank of 
Tulsa as, in so doing, I become a part of an institution that 
is outstanding in this section of the country. There are only 











A. E. BRADSHAW 
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two banks, one in the Tenth and one in the Eleventh Federal 
Reserve Districts that have a larger capital structure than 
the National Bank of Tulsa, and with this ample capital and 
with facilities entirely adequate we will be able to care for 
the needs of business in this section. Our directorate will be 
active and composed of Tulsa men experienced in all phases 
of the oil industry and other lines of business. The National 
Bank of Tulsa is a commercial bank and its services will be 
available to customers, large or small. The policy of this 
bank will be constructive yet conservative. 

“J am very glad to be identified again with banking in 
Tulsa in which I have spent practically all my business 
career and I feel certain that I shall be very happy in my 
new connection and with my new business associates.” 

E. I. Hanlon, in assuming the chairmanship of the board, 
said: 

“In accepting the chairmanship of the board of directors 
of the National Bank of Tulsa I realize my responsibility to 
the bank, to this community and to the entire Southwest. 
Tulsa is the recognized center of the oil industry in the Mid- 
Continent area and is located in the heart of a district with 
great agricultural and industrial possibilities that are await- 
ing development. The National Bank of Tulsa has become 
known as “The Oil Bank of America’ and this reputation 
will be maintained under the direction of men experienced 
in all phases of the oil industry. 

“The election of Mr. Bradshaw to the presidency of this 
bank marks a forward step in banking circles in Tulsa and 
we are all very much gratified to have as our associate an 
executive of such high standing, wide acquaintance and 
recognized ability.” 





Bridgeport Establishes New Distributing 
Facilities at Houston 


The Bridgeport Machine Company, manufacturers and dis- 
tributors of drilling and production equipment, is rounding 
out its Gulf Coast distributing facilities with the opening of 
a new branch store at 2317 Quitman Street, Houston. 


This new store, carrying a full line of the company’s drill- 
ing, fishing and production equipment, as well as tubular 
products, drilling muds and many other lines distributed for 
other manufacturers, will serve as general headquarters for 
Gulf Coast operations of the company, as well as a southern 
distributing center, from which other Gulf Coast and East 
Texas branches will be stocked and served. 


A complete rental tool service, supplying both rotary and 
cable fishing and drilling tools and complete drilling outfits, 
is a feature of the Houston service. And in connection with 
the regular supply business, a used equipment department, 
handling used and reconditioned rotaries, drilling and produc- 
tion equipment, and tubular products of all kinds is main- 
tained. 


Robert Horton is manager; Hal Craig, field representative; 
W. L. (Bill) Reynolds, office and warehouse manager, and 
Roy Bozarth, assistant warehouse man. 





SPERRY-SUN WELL SURVEYING CO. 


1608 WALNUT STREET, PHILADELPHIA, PA. 


DALLAS, TYLER AND HOUSTON, TEXAS. TULSA, 
OKLAHOMA AND LOS ANGELES, CALIFORNIA 


SURWEL e haze) 


(OS7c-315-) 119) (Ink Bottle) 


UNDERGROUND WELL SURVEYING SERVICE 
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KOBE 


HEAT-TREATED 


KORE Incorporated 


Los Angeles California, U S.A. 


AXELSON 


SEAT & DROP 
for use with heavy 
duty cages afford 


UNIFORMITY - LONG LIFE 


AXELSON MANUFACTURING CO. 
P.O. Box 710, Vernon Sta., Los Angeles, Calif. 
Tulsa 50 Church Street, New York St. Louis 


Mid-Continent and Eastern Distributor: 
FRICK-REID SUPPLY CORPORATION 
Rocky Mountain Distributor: 

GREAT NORTHERN TOOL & SUPPLY CO. 














Buy Strength | 


That’s what your good money must 
secure if you want full value in a pipe 
wrench. No finer, stronger, safer 
wrench can be found 
than all-steel Trimo. 


ALL @) PIPE 
stee. | RIM WRENCH 
TRIMONT MFG. CO., INC. 
Roxbury (Boston), Mass. 
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J 5 ; 
39.0 Dg of _ pea crude. approximately of 0.2 deg. A.P.I. in the dry gravity of an oil 
40.0 T is Chart 1s theoretically correct, With an average water content of 30 per cent. An error of | 
41.0 and will give accurate results pro- ae I ‘ 
420 ; per cent in the determination of water content will cause 4 
‘ vided the gravity of the emulsified crude, apie -w The 
430 1 per cent water in the emulsified crude, and  &fTOr of approximately 0.2 deg. A.P.I. in the dry gravity. | | 
4500 specific gravity of the water are all accurately  crror due to inaccuracies in the determination of the specific 
determined. The gravity of the emulsified crude gravity of the water is quite small and need not be considered. 


70 T he PETROLEUM ENGINEER 








Je le le | 


le 


—~ 
~ 
rm 


| fi 


~ 
~ 
— 


_— 








The errors due to inaccuracies in the gravity and water 
content of the emulsified crude, may be either additive or 
compensating. That is, if the gravity is read 0.2 deg. A.P.I. 
too high, and the water content is read 1 per cent too low, 
the errors will balance out and the final result will be cor- 
ect. If the gravity is read 0.2 deg. A.P.I. too low, and the 
water content is read 1 per cent too high, the errors will be 
additive. Even in the latter case the result should be within 
0.4 deg. A.P.L., which should be the maximum error when 
using the chart. However, if the gravity and water content 
are determined more accurately than the limits shown above, 
then the errors in using the chart will be reduced propor- 
tionately. 

Since there are no tables that can be used to change the 
observed gravity of an emulsified crude oil to the gravity 
at 60 deg. fahr., it is necessary to determine the gravity of 
the emulsified crude and the gravity of the water at the same 
temperature. The chart will then give the gravity of the dry 
crude, at the temperature at which the gravity of the emul- 
sifed crude was determined. The National Standard Petro- 
leum Oil Tables can then be used to correct this gravity of 
the dry crude to 60 deg. fahrenheit. 


This chart was originally designed for obtaining the gravity 
of a dry crude oil from the gravity of emulsified crude oil. 
However, the chart is not limited to this particular use. There 
are four variables in the chart and if any three are known the 


fourth can be obtained. The four variables are: 
1. Gravity of emulsified crude oil. 
2. Gravity of dry crude oil. 
3. Water content of emulsified crude oil. 


4. Specific gravity of water in the emulsion. 


This chart will probably be used in most cases to obtain 
the gravity of the dry crude oil when the other factors are 
known. It may also be just as useful for checking water con- 
tents of emulsified crude oils, when the gravities of the emul- 


sified crude oil, dry crude oil, and water are known. 


A limited number of the charts have been reproduced on 


cards suitable for office and desk use. 





Youngstown to Enlarge Briar Hill Plant 
The Youngstown Sheet & Tube Co. plans to expand its 


present electric weld mill, at its Briar Hill plant in Youngs- 
town, Ohio, to include production of smaller sizes of electric- 
welded pipe, it was announced today by Frank Purnell, presi- 
dent of the company. 

The mill now manufactures electric-weld pipe in sizes 
from 18 to 26 inches. The new extension of the mill will 
permit manufacture of pipe from 16 in. down to eight in., 
and intermediate sizes. This will give the company a range in 
size of electric-weld pipe from eight in. to 26 inches. The 


cost of the extension will be approximately $500,000. 


January, 1934 








JONES 


SUCKER RODS 
PULL RODS 
POLISHED RODS 


Rods to Meet All Conditions 


» » » » » The world’s 


largest and only exclusive 


maker of Sucker Rods. 


Every Sucker Rod Advancement 
Pioneered by Jones 


THE ORIGINATORS 
OF SUCKER ROD 
ENGINEERING 


THE S. M. JONES CO., Toledo, Ohio 


19 Rector Street, New York City 
McBirney Building, Tulsa, Oklahoma 
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Look for the Arm-and-Hammer 


Improved CHAIN TONGS biz 


Jaws drop forged from special steel, heat treat- 
ed, hardened, tempered and tested for wear- 
ing qualities. Handles forged from high 
carbon steel—have both stiffness and 
spring. Chains proof-tested to 2/3 
catalog strength (3,600 to 
40,000 pounds). 
All sizes. 
















W rite for 
Cat. P-10 


Also 
made with 
Reversible Jaws 


**Two tools for the 
price of one’’ 
ARMSTRONG BROS. Pipe Tools 
comprise the most complete line 


made. Each an improved tool, many 
with patented features. 


ARMSTRONG BROS. TOOL CO. 


“The Tool Holder People” 
331 North Francisco Avenue, Chicago, U.S.A. 
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For Faster Service between The 
beg Great Lakes and the Gulf, specify 
4 Bowen Air Lines in Texas and 


oi Oklahoma. 
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Benjamin F. Harris Is New President of 
National Tube Company 


Benjamin F. Harris, president of the Oil Well Supply 
Company, has been elected president of the National Tube 
Company. Both companies are subsidiaries of the United 
States Steel Corporation, 
and for the present at 
least Mr. Harris will 
continue as president of 
Oil Well. 

Mr. Harris’ first con- 
nection with the steel 
industry was with the 
American Sheet & Tin 
Plate Company in 1903. 
Later, he became vice- § 
president of the Wilson- 
Snyder Company, from 





which position he was 
transferred to the presidency of the Oil Well Supply Com. 
pany. He succeeds F. W. Waterman, who retired, effective 
January Ist. 





Wear Is New President of Harrisburg 
Pipe and Pipe Bending Company 


Wilbert Wear, treasurer, Harrisburg Pipe and Pipe Bend- 
ing Co., Harrisburg, Pa., has been elected president to suc- 
ceed the late Charles B. Houck. He will also continue as 
treasurer, to which position he was elected in 1929. N. W. 
Cassel, secretary, has been elected vice-president, continuing 
his duties as secretary. H. B. Liggett, heretofore general 
plant superintendent, has been appointed general manager. 








Water Level Without 
Floats 
By W. F. SCHAPHORST 


Mechanical Engineer 


Regulating devices are now 
being made so sensitive that 
floats, float valves, indicators, 






































etc., may be dispensed with in 
maintaining water level ina 
tank. The accompanying sketch 
shows how it is done. A pump 
governor controlled by the water 
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pump as the water in the tank 
rises and falls. After the pump 
governor is once adjusted to close 
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| the steam line at a given pres- 











sure it automatically maintains 





7 the desired water level in the 
tank. 
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